


WELI^LOGAND DRILLING REPORT 

S t a t e of Ohio 
..-±= .. DEPARTMENT:OE:NATURAL RESOURCES. 
" — *-' — ' " ^ ^ D i v i s i o i r - o f W a t e r ^* 

Columbus . Ohio 

Secuon of Township 
_ _ ^ or Lot Numoer 

3 a t c : N 

N9 1094.53 

County • Mant z^cr-ei*^ -p>.—.t.;^ yar—-̂  COT* 

Owner J i J S S . S - I z m i c L i S - i ^ i c i : .Address ^'^C/', Q T " A7en::3 ^ ^ ^ o r ' ' , T"'?i 

Locaaon of pr-rTr—7 " t"^ '•'' ~~'"""^ ^ = T - 'Ir^^'r' ^y^ir î-- .̂h>» C-roar ? - ' - ^ ^ 

C O N S T R U C T I O N D E T A I L S P U M P I N G T E S T 

Casmg diameter 

T y p e of screen-. 

h^» L e n g t h of cas ing . .SLL. 

L e n g t h of screen. 

Pumping ra te . 

D r3wdown_—, 

T y p e of pump.. 

. G J ' J ^ . Duration of test . 

ft. Date 

Capacity of pump 

Depth of pump sett ing 

Developed capacity — _ _ — . _ _ _ 

Static level-^—depth to water__Js?.. 

Pump installed by 

W E L L L O G 

Formauons 
Sandstone, shale; l imestone. 

gravel and clay 
From To 

S K E T C H S H O W I N G L O C A T I O N 

. Locate in reference to cumbered 
State Highways . St. Intersections. County roads, etc. 

Top i d i i l 
i n 1 . . . . . . - ' . i . 

Cla.7, sone C-raral 
Sasd and C-rarai, Warer 

0 Feet I _ l i 

liO 
52' 

! kQ-
'-. iiO— 
• r - 5 2 . 

D±z t5S- 3.Z azzrcr. 12 1 r-. p . 

. . . : : . -i • • . I . . • • • . 

7t^ZZ ^ n O u)«*S>'>. . !' 

rs3fT 9 r : 

I 

I 

03 

N. 

<r/0'rT.' • j~ '»(Tr 

( 
J 

OIiE.-4.7Z: 
. I I 

w. 

I 

•'iis- ."= -̂.'t' '11 v^. ?-i7z?. 

S-
See reverse stde tor instructions 

Drill ing Firm 
EABi: H0LIll>rD3W0RTK 

.A.ddress 

nVeii Uniliag 
^3M Qme Av«nuc • Nortb Rl4o 

OAlTOfiVoHld 

Date ^ " / / - J L ^ 

Signed 

/̂  r 

http://OIiE.-4.7Z


MO CAHBON PAPEIt. 
MECSSSAHY— 

'>Ei: i ' -TSAN S Ca iB IN G 

WEF^ LOG AND DRILUNG REI^RT 
S t a t e of Ohio 

D E P - \ R T M E N T O F N A T U R A L R E S O U R C E S 
Div is ion of W a t e r 

63 S. F r o n t St.. R m . 313 P h o n e (614) 'i69-264« 
Columbus . Ohio 43213 

\ y 

Mo-' 398215' 

Qannv^.'^DiiaaZd^CaS&idaiLt^ T o w n s h i p f ^ / l ^ A t f t ^ 

Owner / j ^ r ^ ^ ^ ^ a ^ J / r ^ t f ^ ^ / j e ^ 

_ S e c t i o a ot T o w n s i i i o . 

A d d r e s s ^ ' ^ ' ^ I ^ * - ^ i 2 l L A r r - ^ ^ j — 

Loca t ion or orooe r r y ^ i J ^ V K ^ s / / T y t ^ Z . k J a ' ^ r " ^ . ^ ^ ^ ^ ^ J ^ / J ^ ^ ^ 

C O N S T R U C T I O N D E T A I L S 

"^asmg d iameter w , / ^ L e n g t h of rag ing v 7 

L e n g t h of scr8ezL_____ 

BAILING OR PUMPING TSST 
(Speexfv oa* bv ctrciincj 

- y p e ox screen. 

Type of p u m p _ 

T e s t R a t e _ ^ ^ 

D rawdownijHikS^. 

.G .P .M. Dura t ion of test 

f t ^ — ^ 1 ^ - ^ ' ^ ' ^ 

J i r 

S t a t i c level-deoth to w a t e r - q/ 
apaci ty of p u m p . Q u a l i t r ' ^ ^ a i j ^ r l o u d y , tas te , o d o r ) . 

' p th of pump se t t i ng . 

)ate of comoiet ion P u m p ins ta l led ^ 7 ( f^^^ i -^ ^ ^ 

W E L L L O G * 

r o r t s a t i o n s 
Sandstone, shale, l imestone, 

gravel and clay 
F r o m To 

S K E T C H S H O W I N G L O C A T I O N 

Loca te i n re fe rence to nimsbered 
S t a t e Highways , S t . In te r sec t ions , County roads , e t c . 

U ^ o ' ^ ^ 

l l 

0 F e e t JIS^±. 
Q, 3 

i ' 3 £1^ 

d -«^< r ^ ^ < ^ - ) q 7̂  

. . . - . - ^ 

y : ^ y DnilL-ig ."ir=y^,(^,-^„-re.r(:^ ^ - V . - ^ ^ ^ 

.Address ' l ^ 
^ 

^ - Date ' ^ < ^ \ ^ / 

l ^ c f i , / ^ - , r-C ^ / < ^ - ^ ^ ̂- ? T - < i ^ - ^ 

uff i c d i i o a i i j o a c e '.3 n e e c i e c to c c s m o i e c e ' v e i l lap", u s e r^avr csnsec i i r r - . - f* -•"—'-»--<»<-) --11 
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NO CABBON PAPE.R 

N E C S S S A R Y -

ssi.;=^-T;^ANscsiaiNG 

W E L - LOG AND DRILUNG REP—RT 
S(ace a i Ohio 

DEPARTMENT OF MATURAL-RESOUHCZS: 
Division OC Geoiogtcal Survey 

Fountain Square 
Columous. Ohio 43224 Phone (614) 466-5344 

eauMTv . . o r . r « o - e r " 

O W N E B " ^ .•••=•>*'• • : /-» ^ ••- a - I—-

T O W N S H I P . ..aa .-.ivar 
S E C T I O N O f TOWNSHIP 

OR U O T N U M B E R 

478848 

^ / 

OniciM 

.r^ 

AooREss 2^2'? TTgy r3 .^6. • . avzoa . 4.5dui 

LaCATTON OP P R O P E R T V . Trey ILca r.ourc ^u<i 

CONSTRUCTION OETAILS 

.asinq aianwtar. 

VD* of screen _ 

I'ype of ptuno _ j 

.an^tn of cas ing . 

, Langtn of screen. 

)U'uL:er*icl3 

laoaciiv of putno. 7 . - . i . : . . 

gtti of puma sening , 

lata of c o m o i e t i o n . ^ 

BAIUNG OR PUMPING TEST 
lso«ei(v on* OV cireiinai 

Test ra te . 

Orawoown. 

9Pm 

— ft 

Duration or ce3t__ 

Sutic level (deoin to water). 

Quahtv (Clear, cloudy, tas te . odor». 

Pumo instal led by. 
J C O ~ ~ . < 6 J •.J. . : • — l i . - O 

WELL LOG* SKETCH SHOWING LOCAnON 

rannations: sanostona. snaie. 
l imastpna. gravel, stay rrom 

Locate in rafaranca to numoared 
state nignways. straat intersactians. catonty reads, etc. 

0 ft N 
y^ 

"*i"5j-v* -azci r i . . 

w 

ORi t . ; - ;Nc; F I R M . 

AnnoP'«:<; 

i C O Z Z . l e j — -..; .i-'-U U w 
O A T S . 

I v^ - .' - / -

S I G N E O 
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W E U - L O G AND DRILUNG REPORT OMCI 

j t r^Af ivr TTSS PENCTTi 
O R T Y P E W R I T E R . 

State-OC Ohio. 
D E P A H T M E N T r O P MAOTRAE. HE SOURCSS 

DIvistoB. or.- Water ' 
1562 W: Fl rsc Avenso-

Coimnbtu. Ohio 4 3 Z I Z 

/ / c 

:sr9 23Z4S! 
; 0 NOT USE LNELl 

y V ^ ^ V lMl^*,{l^,Kj^ T n r ^ ^ h J i ^ r i . ^ \ fCz.^y-€/D Coos' 

Owner 

. S e c t i o n of T a w w s h i n - ^ j ^ . . 

Address a ^ ^ \ c h ^ / t ^ ^ . ^ 
L o c a t i o n ox nrnw«.i-iy Z) . \ <al ' \^ /^ . .^ \^ ^ ^ L ^ A / ( 

vT CONSTRUCTION DETAITS B A I L I N G OR PUMPING TEST 

Casing diameter ^ 1^ 

Type of screen 

Type of pump 

Xeng th of casing. Ix0_ Pumping Rate / . 

Xength of screen. O ravfdown M 

.G.P.M. Duratian of tes 

J t . ri»r»\,^.<A^>S^ ' ^ \ I 

Stauc level.det9th to \vater. 

Capacity of pump 

>epth of pump setting.. 

Date of completioii 

.iilAjSl 
QuaIit7((clearA cloudy, taste, odor). 

Pump installed by.. 

W E L L LOG=4« S K E T C H SHOWING LOCATION 

r ormauons 
Sandstone, shale, limestone, 

gravel and clay 
r rom To 

Locate in reference to .-.umoered 
State Highv^ays. St. Intersections. County roads, etc. 

0 Feet 

"i.VTflW 1 rttii/* 

Signed 

file:///vater


WELL LOG AND HPTT T mrr REPORT 
. _ . r2" J • ^ .. .. S t a t e of Ohio 
" j i a E E E A S S U S Z T P E N G m . . .DEPART3<tENT*. O F N A T U R A L . R E S O U R C E S 
?r T O J E C T Y P E ' W R I T E I f — . -T" • ""t Dtvis ioa of W a t e r '^••: 

' D O N O T ' U S E - I N K : 1562 W. Fi rs t Avenue 

Columaus . Ohio 

C a ^ x a v j ^ J ) J / ! I J ! : ^ ^ M ^ . Y — T o w n s h i p w ^ < d f : . ^ . ^ / ^ _ ^ 2 X _ Section of T o w n s h i p . 

Tc 
Nb'.'248078 

'O 

Owner . J l M . E ^ J L ^ < Z J < . Address ..^^.z^_22rj.>L_Ji^^/f.z2:^ 
Loca t ion of p r o p e r t y . 

C O N S T R U C T I O N D E T A I L S B A I L I N G O R P U M P I N G T E S T 

Casing d i ame te r gs./, ^ Y ^ — L e n g t h of casing. . . .^ / (^ . . 

Type of g«-y^*w r.^tigyH of s c r e e n _ _ _ - _ 

Type of p u m p 

Capaci ty of p u m p . . 

"iepth of p u m p setting.. 

Date of comple t ion . 

i P u m p i n g rate . .J? .^ . G.P.M. Du*»non ot tes t h 

Drawdown- . ,S^ . . ft. Ti^xeJ^Jji(L<...../.2.j=^...^...^.. 

Developed capacity J„6..^..Q. 

. jS ta t ic level—deoth to water...<r^.«i!l_ 
I 

. JPump installed by _ 

...J 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Format ions 
Sands tone , snale. l imestone, 

j r a v e i and clav 
F rom 

0 Fee t 

To 
Locate in reference to numoered 

Sta te Highways . St. In tersect ions . Coun ty roads, eti 

U^^o-^. £^-^^ 

Dr i l l i ng F i r m 

Addreaa 

Date ..A^ZO. J ^ r y , -Ci-O -

Si^ne^42y^..i^i^<:Z^c:^^^. 



W E U . LOG_ AND DRILLING REPORT 
Sra tg o£. Qhicc. _ .}-

XpTTBTASTg USE PENCir:: i ;Jr .DEBAgrMT',NTagH?tCAginrA TZ RESaURCESL 
•=^aR5TYPEWRlTEICr====== ^ ~ ' ^ 

" D C N O T USE I N E . " " 
—"• —D^iSSosra^Wat 

1562 W. FIrs r Avenue 
Columbus. Ohio 

No. Z48-

r^.,r,rY / t i / ) J V T ' i f f A U P - ? ^ < h . n M ^ A K " , Qg .^ ^^^r,,,» of Township i ^ — _ 

Locatian of property- Zs^/.rpy^/ a./^z4. 
CONSTRUCTION D E T A I L S BAILING OR PUMPING TEST 

Casing diameter . J ^ . ^ ^ " ^ ^ Length of cas ing—^O iPumping r a t e . ' ^ . ^ G.P.M. Duraaon of test 

Type of screeti.- ^ ..r Length of^SCTeei^—__-__^Drawdown_—./..^ f t Dztci^jr^f-S^.-.^L^.'^^Z^. e ot screen...—_.<= - i .^n^n 01 scTeexL-

e of ? u m i & ^ l ^ J ^ l ^ , f e ^ i : ^ d ^ 

L4:£> _.. 
Typ 

Capacity of pump... 
I 

.i2.A... ")epth of pump setting _,_ 

Date of completion..u^^S^^i??^0.....^..<?<...r...a..L 

Developed capacity.— 

Static levei^^leoth to^water.. 30_ 
Pump mstalled h r p ^ j d y i / . . . . . j 3 ^ . . - S J / ^ . . ^ J ^ . . . . 

V 
W E L L LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone, shale, limestone, 

jravel and clay 
From T o 

Locate m reference to numbered 
State Highways. St. Intersections. County roads, e 

0 Feet 

Si 

. . i ! i - . .Pt . 

vi-tD 
N. 

J-..--vv^^J^-pS 

V 

w. 4. Jky^ , / J 

^ - ^ f ^ J ^n 
'-• r - ' > " ? ' : 

d^t^ 1 
s. 

See reverse side for '.nstractions 

Dnll ing Firm .., 

Address 

Date 
• r t i-V . fit-% 

/7^aj\ . ^ ^ - ^ ^ 



^r^LL LOG AND DRILLING REPC^IT oati 

State of Ohio 
DEPARTMENT OF NATURAL RESOURCES^ 

Division of W a t e r 
Columbus, Ohio N9 123409 

County../i>!™^ Townshio. 
7 i K - r ^ X ^ 4 x J ^ Section of Township 
/ • ^ ^ * ^ - * ' ^ ^ '•"• Lot N u m o e r — _ _ _ 

c \ ^ . . '^zrn.^^-ZgrL.^ ' l < ^ k . < z ^ e J U A d d r e s s 

Locanon of property-

C O N S T R U C T I O N D E T A I L S P U M P I N G T E S T 

f , ' f 
Casing, diameter J h . / M ^ Leng th of casing £ ^ 

Type of screen. 

T y p e of pump_ 

.eng th of screen. 

Capacity of pump. 

Depth of pump setting.. 

Pumping ra te . 

Drawdown. 

.GJ ' .M. Durauon of test-

ft. Date 

Developed capacity 

Stat ic level—depth* Co water-

Pump instal led by 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Formauons 
Sandstone, shale, limestone, 

gravel and clay 
From.. To Locate in reference to numbered 

State Highways , St. Intersect ions. County roads, e 

0 Feet 

• 7 ^ . . 

_ / i ~ . 

7 r-

^ 0 

N. 

. . . . . • < -

W . 

s. 
See reverse side for . .-strucrians 

U n l l i h ^ Fi .J^.J. . . .J^£ Date J - L / J L ^ 

Address; ' tSSl/JL.^ •^..JL-JJ^l. 



— - - ^ u . . . 

W^' T̂  LOG AND DRILLING REPC 
StatKoEOhiD-

D E P A R T M E N T ' O F NATURAL RESOURCES 
Dtvisioa o£ Water 
I5Q0 Dublin Road 
Columbus. Ohio 

O 8 X 6 0 C ^ 

. \ 

No. ei8833 

g n i t n r y Y / ' - ^ ' . / 

Owner 

Townshio. .Secuon of Townshio. - J 

I . . i . " 
Address JZC-Z-, 

r / 

Location of property- / / 

CONSTRUCTION D E T A I L S BAILING OR PUMPING TEST 

•asing diameter 

Type of screen— 

•V 

Type of pump... 

Capacity of pump.. 

Jepth of pump setung. 

Date of comoletioo 

.ength creasing.. 

.Length of screen. 

jPumping rate..—.£:r«Jli'G.P.M. Durauon of test—./:. hrs 

-Drawdown ft. Date 

iDeveloped capacity.. 

1 Static level^.deoth to water. 

.Pump installed by. 

W E L I - LOG SKETCH SHOWING LOCATION 

Formauons 
Sandstone, shale, limestons. 

gravel and clay 
From T o 

Locate in reference to numbered 
State Highways. St. Intersections. County roads, e t c 

2>;^x* i^-«C 

'i]jy-'-<-''- ^ '̂• '̂•'•* 

0 Feet 

^ '< 

q 3 Ĵ 1 J 0 i >t 

tic jl.-:'"? i ^ ^ o -

_ ^ L - F t . 

O i 

I t ' 

W. 

N. 

S. 
See rsverse side far instructions 

Dnlling Firm 

Address —-^. 

• -—^.L^ . y x ^ " ' ^ Date 

Signed 



PLEASE USE PENCIL. 
OR T Y P E W R I T E R 
DO NOT USE INK. 

r ^ n n ^ Monc;otnerv 

WEL*- LOG AND DRILLING REPr^T 
^'' State, of Ohio ""̂  

D E P A R T M E N T OF- NATURAL. RESOURCES. 
Division of Wates-

1562 W. First Avenue 
Columhos 12, Ohio 

OMK 

:î 9 297384 

. Townshin. Mad River .Section of Townsiiio. 

Owner Micnaei Pandizk Address 120 .JLVondala . \venue, Davcoit 14. Qhn 

Location of ^^-^^.^M^ 1-20 Avondale Avenue. Oavcan. Ohio 

CONSTRUCTION DETAILS BAILING III II III Ij' TEST 

Casing diameter 5 - 5 / 8 " Length of c a s u i g - . - Z ^ . _ 

Type of sen i' i ,?rfl ^ ' ^ ^ ' T l e n g t h ot 3creen_;^____ 

Type of pump 7 ^ <»' Q '̂f̂ *̂̂  ^ H ^ sfW^^f-i"- S ^"^ 

Capacity of pump ^ . ^ ^ ^ ' T t 

Pumping Rate -2 :2—G.P.M. Durauon of tesc—JL—hr 

^S-

Depth of ptimp setting- 7o C-r 

Static levei-^depth to water 

Quality (clear, cloudy, taste. ^Hnf) »tjt2.tz\y A.i^<..7V, 

Date of comoietion ^av 24, 1963 Pump installed by.q.UJjglgOL. 

WELL LOG SKETCH SHOWING LOCATION 

ff ormauons 
Sandstone, shale, limestone, 

gravel and clay 
From To Locate in reference to numbered 

State Highways, St. Intersections. Coimty roads, e t c 

- l a y 
d ry g r a v e l 
lomey sane 
s a n a - v a c e r 

0 Feet 
5 
50- -
70 

S t . 
50 
70.-
77 

N. 

w. 

' J - J . . - -^ 1 s. 
See reverse side far lostructions 

Dnlling Firm —.^Oq<iY'j ?C I^Y^T^, ISCi 

Address ? . 0 . ^ox L!5. V^adaLLa. Ohio 

Date fav 17. L963 

Signed Q T ^ U ^ R . , ^ i=3,4u£-. 

file:///venue


—«L ^ 2 I. (^o o 
^ - > 

C o u n t y • I,-, rVA Ĵr ̂  •i.'.SXI 

WHUL L O a AND DRILLING REPORT 

State-or Ohia 
D E P A R T M E N T - O F NATURAL RESOURCES 

Division a t Water 
Calumhus, Ohio 

oRic 
t 

N9 129065 

Townshio . • • ' ^ C 7 4 3.,. 
Section of Township 

.or Lot Number 
/ - I ! 

Owner 
'uN - 1 1 ,- _ . rr :-?.31sGr. Address •"•o i->.>.^rT3 n » - i ^ - ^ . ^ 1, QT.̂  ^ 

Location of p^^r '^T' ^ ^ ^ '^-- "^^"" '̂ '"••'̂  f i^ :"^ ''•'̂ ^ -if ^ V!;!^ -'^ itrnro-Ta H-. 

CONSTRUCTION DETAILS PUMPING TEST 

Casing diameter 21 

Type of screen 

Type of pump 

Xength of casing- fln T i 

Length of screen. 

Capacity of pump. 

Depth of pump setting. 

Pumpmg rate-

Drawdown—.^ 

.GJ'.M. Durauon of test-

.ft. n . r .Ar .T i l Q. iggL 

Developed capacity 

Static level^^depth to water-

Pump installed by 

J££ 

WELL LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To Locate in reference to numbered 

State Highways, St. Intersections. County roads, e< 

i.on ^azl . 
C-rarel 

Cla.T i C-rsreL 
Gra:7'ei -1 '••'s.ter 

Dip ^asz a.z Approrc. i r c . ? . l 

0 Feet 
5 

3S 
SO-

-Ft. 
35 
SQ 

ai 
. / 7 ^ / ' j j j 

Nl 

l O 

w. 

t'— 
' f ^ 

| 0 
I 

1 

1 
1 

t ^ 
2 
a 

0 
«fe 

A".'anc2j.3 u r . 

Si 
See reverse sidfe far instructions 

Dcilling F i n T > f ^ ^ H 0 I J A N p f f t 7 0 S T g D a t e . I c : l a C , 

.A.ddress- - io«tn J i j ^ ; Si?nedlO..V± *̂ {Li:̂ l̂£L 



EPA Region 6 Records Ctr 

350016 

SITE INVESTIGATION REPORT 
CHRYSLER CORPORATION 

DAYTON THERMAL PRODUCTS PLANT 
1600 WEBSTER STREET 
DAYTON, OHIO 45404 

Volume I of i n 

Report Text 

Prepared For 

Chrysler Corporation 
800 Chrysler Drive 
CIMS 482-00-51 

Aubum HiUs, Michigan 48326-2757 

Prepared By 

Clean Tech 
2700 Capitol Trail 

Newark, DE 19711 
(302) 999-0924 

September, 1995 

e \usr<4uaWhryilefVlayion\repOfUVrp(99S doc 



Clean Teen inc 

Environmental Consultants 

2700 Caoitol Trail 

Newam OE 19711 

302«999»O924 

CLEAN T E C H f« 302.999̂ )925 

September 14, 1995 

Mr. Curtis Chapman 
Chrysler Corporation 
800 Chrysler Drive 
CIMS 482-00-51 
Aubum HiUs, MI 48326-2757 

R£: Finalized Site Investigation Report 
Chiysler Corporation Dayton Thermal Products Plant 
Dayton, Ohio 

Dear Mr. Chapman: 

Enclosed please find the three volimie finalized document Site Investigation. Chrysler 
Corporation Davton Thermal Products Plant. Davton Ohio. This submittal includes your 
review comments and requested report revisions. Comments received fix)m Mr. JDoug Orf 
are incorporated in this final submittal. This document has been forwarded to Mr. Orf per 
your request. 

If you have any questions, please contact Clean Tech at (302) 999-0924. 

Sincerely, Sincerely, 

Steven W. Newsom, P.G. Deborah A. Bimiski, P.E. 
Principal Geologist President 
CLEAN TECH CLEAN TECH 

e:\usr-dataVchrysIei\corres.\sub995cc.doc 



Clean Teen mc 

Environmental Consultams 

2700 Capitol Tmi 

Newark OE I 9 7 l l 

302^999^)924 

CLEAN TECH ^« xz-^x-ms 

September 14, 1995 

Mr. Douglas J. Orf 
Chrysler Corporation 
Dayton Thermal Products Plant 
1600 Webster Street 
Dayton, Ohio 45404 

R £ : Finalized Site Investigation Report 
Chrysler Corporation Dayton Thermal Products Plant 
Dajrton, Ohio 

Dear Mr. Orf: 

Enclosed please find the three volume finalized document Site Investigation. Chrvsler 
Corporation Davton Thermal Products Plant Davton Ohio. This submittal includes 
comments and requested report revisions as received firom you and Mr. Curtis Chapman. 
This document has been forwarded to Mr. Chapman. 

If you have any questions, please contact Clean Tech at (302) 999-0924. 

Sincerely, Sincerely, 

C p c ^ - V . 

y ^ Steven W. Newsom, P.G. Deborah A. Buniski, P.E. 
Principal Geologist President 
CLEAN TECH CLEAN TECH 

e:Viisr-data\duyslei\coiTes.\sub995do.doc 



Vokunelof l l l 
Report Text 

Table of Contents 

Section 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

Executive Summary 

Introduction and Purpose 

Soil Vapor Survey 
2.1 Sampling and Laboratory Methods 
2.2 Sampling Locations 
2.3 Findings 

2.3.1 Contaminant Distribution Patterns 
2.4 Discussion 

Soil Borings 
3.1 Soil Boring Locations 
3.2 Installation Methods 

3.2.1 Waste Disposal Methods 
3.3 Soil Sampling and Analysis Methods 

3.3.1 Chemical Analysis 
3.3.2 Geotechnical Analysis 

Groundwater Monitoring Wells 
4.1 Groiudwater Monitoring Well Locations 
4.2 Installation Methods 

4.2.1 Waste Disposal Methods 
4.3 Soil Sampling and Analysis Methods 

4.3.1 Chemical Analysis 
4.3.2 Geotechnical Analysis 

4.4 Groundwater Sampling and Analysis Methods 
4.4.1. Water Level Measurements 

Geology 
5.1 Regional Geology 
5.2 Site Geology 

Hydrogeology 
6.1 Regional Hydrogeology 
6.2 Site Hydrogeology 

6.2.1 Unconfined Aquifer 
6.2.2 Semi-Confined Aquifer 
6.2.3 Vertical Flow Potential 

Page 

1 

4 
4 
6 
7 
8 
11 

14 
14 
15 
16 
17 
18 
20 

23 
23 
25 
30 
32 
32 
36 
37 
39 

41 
41 
43 

46 
46 
51 
52 
55 
56 

eAmI•<lan^ch<y,ta^(l>ytIln^Rpanl^Ip<''i <i°° 



Vohime I of III Continued 
Report Te.xt 

Table of Contents 

Section 

7.0 

8.0 

9.0 

10.0 

Findings and Discussion for Soil Samples 
7.1 Chemical Analysis and landings 
7.2 Geotechnical Analysis and Hndings 

Findings and Discussion for Groundwater Samples 
8.1 VOCs Analysis and Findings 
8.2 Metals Analysis and Hndings 
8.3 Water Levels and Groundwater Flow 

8.4 Discussion of Findings 

Interpretation of Contaminant Distribution Patterns 

Targets for Soil and Groundwater Remediation 

Page 

58 
58 
69 

75 
76 
81 
89 
93 

97 

107 

e\iur.d<t>\i:hiysk(\dayionVreponiVqif99S doc 



Executive Summary 

Clean Tech completed this site investigation at Chrysler Corporation's Dayton Thermal 

Products Plant located at 1600 Webster Street in Dayton, Ohio. The objectives were: 

• Characterize the type and extent of contaminants in the unsaturated zone 

(above the water table) and saturated soil zones; 

• Characterize the extent of dissolved phase contaminants in the groundwater, 

• Assess the source of contaminants; 

• Evaluate the potential for migration of contaminants offsite; 

• Obtain site data useful for evaluating remediation technologies; 

• Evaluate potential for contamination due to dense non-aqueous phase liquids 

(DNAPL). 

A review of existing information sources, a soil vapor survey, soil and groundwater 

sampling, and a hydrogeologic assessment permitted identification of three recognizable 

areas of the subject property having volatile organic compound (VOC) contaminatioa 

Groundwater and soil contamination by VOCs was documented with contaminant sources 

located in the central portion of the site near Building 53, and below Buildings 40 A and 

40B. Soil and groundwater contamination which originated fi-om some off-site source to 

the south also appears to have impacted the subject site. VOC contamination appears to 

have entered the site firom the south under the influence of an induced groimdwater flow 

gradient originating at the Gem City Chemicals facility. Contaminants in groundwater 

have the potential to migrate ofif-site toward the Gem City facility. 

No contamination by DNAPLs was observed. Groundwater contamination appears 

restricted to the shallow unconfined aquifer. The semi-confined aquifer does not ^pear 

to be affected by VOC contamination at this time. However, available infomiation 

indicates the potential exists for groundwater to move downward fi'om the unconfined 

aquifer to the serai-confined aquifer. 
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Solvents contaimng chlonnated organic compounds are interpreted to have entered the 

subsurface environment and penetrated to a depth near the base of the vadose 

(unsaturated soil) zone. Groundwater in the unconfined aquifer was brought in contact 

with the contaminated soil allowing contaminants to be released into the groundwater. 

Groimdwater flow in the unconfined aquifer moved the groundwater toward the northeast 

under the influence of the steepening hydraulic gradient induced by the pumping well at 

Gem City Chemicals, Inc. The groimdwater flowing past the contaminant sources 

acquired dissolved contaminants and earned the contaminants across the site toward the 

northeast forming the observed contamination plumes. 

As groundwater moved toward the northeast carrying dissolved contaminants firom the 

source locations, the soils in contact with the moving groimdwater plumes absorbed some 

of the contaminants. This formed broad soil contamination plumes and may account for 

the similarity in location and pattem for both the soil contaminant and groundwater 

contaminant plumes. Seasonal fluctuations in water levels would be expected to 

exacerbate this situation over time. Under these conditions, the potential for ofif-site 

transport of contaminants is significant over time, first as dissolved groundwater 

contamination, and secondly as soil contamination near the base of the vadose zone. 

The Ohio EPA currently seeks only to prevent significant contamination fi'om reaching 

nearby public water supply wells through a Well Field Protection Program with Interim 

Action requirements. Interim Actions for groundwater are the only approved remedial 

actions which may be undertaken within the Well Held Protection Area. The need for 

groundwater gradient control is based Ohio EPA defined Interim Standards. If an Interim 

Standard for groundwater quality is exceeded, Ohio EPA will require the property owner 

control and remediate contanunated groundwater to prohibit it firom leaving the effected 

property. Fourteen of the twenty-one VOCs detected at the subject site exceed the 

Interim Standards for those compounds. 

c ^iur.HlatiVchiysk(VdiytantfepomVipl995 doo 



Section LO - Introduction and Purpose 

Clean Tech is pleased to present our report of findings for the Site Investigation 

completed at Chrysler Corporation's Dayton Thermal Products Plant (DTPP) in Dayton, 

Ohio. This plant is part of Chrysler Components, a division of Chrysler Corporation 

(Chrysler). The site is located at 1600 Webster Street in Dayton, Ohio as shown in Figure 

1 (see Volume II of this report). The facility encompasses approxmiately 60 acres and 

contains over 1.3 million square feet under roof Current operations at the facility include 

the manufacture, assembly, and finishing of heat exchangers and air conditioning 

components for motor vehicles. The facility consists of eight manufacturing buildings, a 

powerhouse, wastewater treatment plant, and associated storage buildings. 

The facility is presently surrounded by the following industries: Brainerd Industries and 

Paint America Company on Webster Street, and American Lubricants and Gem City 

Chemical Company on Air City Avenue. There are several other industries and 

commercial operations in the near vicinity of the facility (DAP, Inc., Hohman Plating and 

Manufacturing, Gem City Stamping, Inc., RIS Paper Company, and Angell Manufacturing 

Company) in addition to private residences. A facility map which provides further details 

of the site including buildings and other operations is included as Figure 2 (see Volume II 

of this report). 

Past operations at the site prior to Chrysler's acquisition in 1936 included the assembly of 

Maxwell automobiles firom about 1907 through 1936, and other manufacturing processes 

such as fiimaces, gun parts, aluminum and copper tube fomiing operations, light 

machining, plating, metal stamping welding soldering, degreasing painting, plastic 

molding and assembly, as well as maintenance of these processes, equipment and 

stmctures. The Maxwell Complex, which was a group of twelve former buildings, was 

used by Chrysler until 1990 when it was demolished. The Maxwell Complex had been 

used primarily for storage purposes during the ten to twelve years prior to demolition. A 
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portion of the Maxwell Complex footpnnt was replaced by the new manufactunng 

Building 59 in 1991. Investigations completed during the demolition of the Maxwell 

Complex buildings (prior to the constmction of Building 59) indicated that the site may 

have been impacted by historical manufiicturing activities. 

This site investigation was completed on behalf of Chiysler by Clean Tech of Newark, 

Delaware. Specifically, the objectives of the site investigation were as follows: 

• Characterize the type and extent of contaminants in the vadose and saturated 

zones; 

• Characterize the extent of dissolved phase contaminants in the groundwater, 

• Assess the source of contaminants; 

• Evahiate the potential for migration of contaminants off site; 

• Obtain site data useful for evaluating remediation technologies; and 

• Evaluate potential for contamination due to dense non-aqueous phase liquids 

(DNAPL). 

The site investigation mchided the following: 

• A review of existing information was conducted using sources which included 

aerial photographs (see Attachment A in Vohime II), Sanborn maps, previous 

reports of limited investigations for the site, and documents describing 

investigations and remediation at nearby properties; 

• A soil vapor survey was conducted to evaluate volatile organic compounds 

(VOCs) above the water table (vadose zone) fi}r two distinct soil depth zones 

across the entire DTPP property using an on-site mobile laboratory; 

• Soil borings were installed and subsurface soils were described and sampled for 

laboratory analysis of VOCs and selected metals. The installation of the soil 
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bormgs was completed using the results of the soil vapor survey as guidance 

for bonng placement and selection of depth intervals for sampling; 

• Monitoring wells were installed and the subsurface soils were described and 

sampled for laboratory analysis of VOCs and selected metals. The wells were 

screened at two distinct depths within the unconfined (water table) aquifer, and 

in the semi-confined aquifer. This was done to determine the nature and extent 

of groundwater contaminants. Two rounds of groundwater samples were 

collected for laboratory analysis of VOCs and selected metals; 

• Three rounds of water level measurements were collected using the 

groundwater monitoring wells. This infonnation was used to determine 

groundwater flow directions across the site with seasonal water level 

fluctuations noted. 

The geophysical loggir^ of an existing on-site water supply well was deleted firom the 

scope of work. The geophysical log was proposed as a method to determme the depth to 

the confining clay layer separating the water table aquifer and the underlying semi-

confined aquifer. This infbmiation was needed for the design and installation of the 

groundwater monitoring wells. The geophysical log became unnecessary since the needed 

information was obtained through additional research in existing data sources, and through 

discussions with the subcontracted weU installation firm. The well installation firm used 

for the groundwater monitoring well installations, Moody's of Dayton, is a local business 

with many years of experience in the Dayton area and is familiar with drilling conditions in 

and near the site. 

Slug testily of the groundwater monitoring wells was attempted, but provided minimal 

information. The aquifer conditions as encountered in both the unconfined and semi-

confined aquifers (extreme permeability) made the slug testing of minimal use as a means 

of determining representative aquifer characteristics. The slug test findings are included in 

the report but will not be used in the overall analysis of site conditions. 
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Section 2.0 - Soil Vapor Survey 

The initial field task for the site investigation was the completion of a facility-wide soil 

vapor survey. The objectives of the soil vapor survey were to: 

• Determine the areal extent of contamination by VOCs in the vadose zone; 

• Confirm soil vapor survey results fi'om a previous site investigation noting any 

correlation between elevated readings and potential sources of contaminants; 

• Provide a basis for placement of soil borings and groundwater monitoring wells; 

• Provide a qualitative evaluation of the potential of using soil venting to 

remediate vadose zone soils. 

2.1 - Sampling and Laboratory Methods 

On October 9, 1994 Clean Tech mobilized on-site to begin the soil vapor survey of the 

site. A Work Plan had been prepared (dated August, 1994) and submitted to Chrysler 

prior to mobilizatiorL A total of thuty (30) soil vapor sample locations were proposed in 

the Work PlaiL Soil vq}or samples were to have been collected firom three to eight feet 

below the ground surface at each location using a hydraulic hammer. The Clean Tech 

mobile laboratory was also mobilized on-site to provide accurate lab-quality data and rapid 

analysis of the collected samples. 

Clean Tech altered the work plan through the use of a tmck mounted Geoprobe 

subsurface sampling rig. The Geoprobe unit was utilized in order to collect more samples 

and to provide a better use of manpower and the mobile laboratory. The Geoprobe unit is 

capable of sampling at greater depths and more quickly than a hydraulic hammer. 

The Geoprobe unit was mobilized to sample soil locations on October 10, 1994. The 

Geoprobe unit drives and withdraws a soil vapor sampling probe. By using Geoprobe, 

Clean Tech was able to collect soil vapor samples at multiple depths at each location. This 
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soil vapor survey method generated data which assisted in the understanding of the soil 

vapor contaminant distribution in the vadose zone. 

Geoprobe equipment consists of a tmck mounted hydraulic probe unit which drives four 

foot long sections of hollow metal pipe into the subsurface. The metal pipe is 

approximately one inch in diameter. A new drive point was used for each location. After 

the metal pipe was driven to the selected depth. Teflon tubing was inserted through the 

metal pipe and the surface cormections were sealed to prevent the entry of atmospheric 

air. The probe was then extracted approximately one foot to create an open space at the 

bottom of the driven hole fi'om which a soil vapor sample was collected. 

Approximately fifteen to twenty liters of air were evacuated fi'om the open space at the 

bottom of each driven hole prior to sample collection using a vacuum pump. A vacuum of 

approximately fifteen to twenty inches of mercury was applied through the Teflon tubing, 

and a soil vapor sample of approximately five ml was collected in a gas syringe or Tedlar 

bag. The sample was immediately brought to the Clean Tech mobile laboratory on-site 

and directly iiijected into the gas chromatograph (GC). 

All samples were analyzed the same day they were collected. Analysis of the soil vapor 

samples was performed using modified EPA Method 601. The method detection level 

was 2.0 parts per billion (ppb). 

Sample mtegrity was maintained through quality control procedures completed prior to, 

during and after sampling and analysis. New Teflon tubing was used for each sample then 

discarded. All soil v^or sampling equipment in contact with the sample or subsur&ce 

was decontaminated using an alconox solution (non-phosphate detergent) followed by a 

deionized water rinse. Decontamination protocol originally induded a methanol rinse but 

this was found to cause interference in the GC. The use of methanol was therefore 

discontinued after the first day. 
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The GC calibration procedures included a system blank and performance of an external 

calibration curve usmg known analyte standards at the start of each day prior to analysis of 

any samples. Ambient air samples were periodically collected during each day through the 

soil vapor probe, and analyzed to ensure the effectiveness of decontamination procedures. 

One ambient air blank was analyzed following collection and analysis of every ten soil 

vapor samples. 

Duplicate soil vapor samples were also analyzed as a quality assurance/quality control 

measure. One duplicate sample was analyzed following collection and analysis of every 

twenty soil vapor samples. GC calibration was performed at the end of each day following 

completion of the analysis of all soil vapor samples using a system blank. 

2.2 - Sampling Locations 

A total of 86 soil vapor samples were collected for analysis fi'om 44 locations across the 

DTPP property. Daily quality checks of data allowed continuous quality control as the 

soil vapor survey progressed. Two soil vapor samples, one shallow sample and one deep 

sample, were collected (or attempted) at each sampling location. The shallow soil vs^or 

sample was collected fi'om approximately ten feet below local grade. The deep soil vapor 

sample was collected fi'om approximately twenty feet below local grade. Groundwater 

was typically encountered approximately twenty-five feet below grade. The soil probe 

occasionally met refusal when advanced, or encountered groundwater shallower than 

twenty feet, causing an adjustment m sampling depth. The actual sampling depths with a 

description of each sample location are included in Attachment B (see Volume n of this 

report). 

Soil vapor samples fi'om locations 1 through 20 were collected and analyzed as a 

recoimaissance sampling effort focused in the eastern and central portions of the facility 

The sample locations were relatively closely spaced in the eastern and central portions of 

the property as can be seen in Drawing 1 (Site Plan) and Drawing 2 (Sample Locations 1 
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through 48). All drawings are contained in Volume U. of this report. These imtial soil 

vapor sample locations served to highlight those areas where focused soil vapor sample 

collection would provide the best data for accurate determination of contaminant 

distribution across the entire facility. 

The initial samples firom locations 1 through 20 were not directiy incorporated as 

contoured data in the soil vapor isoconcentration maps (Drawings 3 through 10) because 

the data collected firom locations 21 through 48 (a total of 49 samples collected firom 25 

locations) provided good areal coverage of the property. The reconnaissance data and the 

contoured data qualitatively agreed and in many instances were quite closely spaced in 

portions of the site. This situation provided both an internal quaUty check of the data used 

in the isoconcentration maps, and guidance in establishing the contoured pattem for the 

data. The soil v^or survey results including: sample numbers, sample locations, sample 

depths, and the amounts of detected compounds are presented in Attachment C (see 

Volume n of this report). 

2.3 - Findings 

The laboratory analysis determined that there were primarily eight volatile organic 

compounds present in the soil vapor samples, as had been identified in previous 

investigations. These compounds are listed below with the number of shallow and deep 

soil vapor samples found to contain the compound above the method detection level. 

Refer to Attachment C for a summary of the soil vapor results. 

1,1,1-mchIoroediane (TCA) 

tetrachloroediene (PCE) 22 23 

vinyl chloride 14 16 

1,1-dichloroethene 

as-1,2-dichloroethene 10 

1,2-dichloroethane 
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Eight isoconcentration contour maps were generated for the sod vapor survey findings 

based on the available data. Maps were prepared showing: Total VOCs (the sum of all 

eight compoxmds), TCA PCE and vinyl chloride for the shallow soil vapor data, and for 

the deep soil vapor data. These maps are included as Drawings 3 through 10. 

2.3.1 - Contaminant Distribution Patterns 

The distribution patterns were examined for each mapped contaminant as they were 

presented through the isoconcentration contour maps. Shallow and deep vadose zone 

distribution patterns were developed. These patterns of contaminant distribution were 

described as follows. 

Total VOCs - Shallow Vadose Zone - Drawing 3 

The isoconcentration map for total VOCs in the shallow vadose zone was contoured using 

50 ppb and 100 ppb contours. The isoconcentration map shows elevated levels of total 

VOCs were detected in the following areas: 

Within the northern portion of Buildings 40 A and 40B, and in the paved 

area immediately northeast of those buildings; 

In the area of the former TCA tank south of Building 53; 

To the north and east of Building 59; 

In the area near Building 47 extending eastward toward the boiler house; 

In the area north of the boiler house and northeast of Building 47; 

In an isolated area south of Building 59 and west of Building 3 A 

In an isolated area northeast of the wastewater treatment plant. 
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Total VOCs - Deep Vadose Zone - Drawing 4 

The isoconcentration map for total VOCs in the deep vadose zone was contoured using 50 

ppb, 100 ppb, and 1,000 ppb contours. The isoconcentration map shows elevated levels 

of total VOCs were detected in the following areas: 

• Within the northern portion of Buildings 40 A and 40B, and in the paved 

area immediately northeast of those buildings; 

• In the area of the former TCA tank south of Buildmgs 50 and 53; 

• To the north of Building 59 extending across the vicinity of Building 47; 

• In an isolated area south of Building 59 and west of Building 3 A 

• In an isolated area south of Building 40 and 40A along Leo Street. 

TCA - Shallow Vadose Zone - Drawing 5 

The isoconcentration map for TCA in the shallow vadose zone was contoured using 50 

ppb and 100 ppb contours. The isoconcentration m ^ shows elevated levels of TCA were 

detected in the following areas: 

• Within the northem portion of Building 40A and in the paved area 

immediately northeast of that building; 

• In the area of the former TCA tank south of Buildings 50 and 53; 

• To the south of Building 47 near the waste storage area. 

TCA - Deep Vadose Zone - Drawing 6 

The isoconcentration map for TCA in the deep vadose zone was contoured using 50 ppb, 

100 ppb, and 1,000 ppb contours. The isoconcentration map shows elevated levels of 

TCA were detected in the following areas: 

• Within the northem portion of Building 40A and in the paved area 

inmiediately northeast of that building; 
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• In the area ofthe former TCA tank south of Buildings 50 and 53, 

• In an area extending fi'om north of Building 59 across the south of Building 

47 near the waste storage area, and extending to the east near the boiler 

house. 

PCE - Shallow Vadose Zone - Drawing 7 

The isoconcentration map for PCE m the shallow vadose zone was contoured using 50 

ppb, and 100 ppb contours. The isoconcentration map shows elevated levels of PCE were 

detected in the following areas: 

• In an isolated area south of Building 59 and west of Building 3 A 

• Within the northem portion of Building 40A and in the paved area 

immediately northeast of that building and south of Building 50. 

PCE - Deep Vadose Zone - Drawing 8 

The isoconcentration m ^ for PCE in the deep vadose zone was contoured using 50 ppb, 

100 ppb, and 1,000 ppb contours. The isoconcentration m ^ shows elevated levels of 

PCE were detected in the following areas: 

In an isolated area south of Buildng 40 and 40A along Leo Street; 

In the area ofthe former TCA tank south of Buildings 50 and 53; 

In an isolated area south of Building 59 and west of Building 3 A 

In an area immediately to the north of Building 47; 

Within the northem portion of Building 40A and in the paved area 

immediately northeast of that building extending north of Building 59. 

Vlnvl Chloride - Shallow Vadose Zone - Drawing 9 

The isoconcentration map for vinyl chloride in the shallow vadose zone was contoured 

using 50 ppb and 100 ppb contours. The isoconcentration map shows elevated levels of 

vinyl chloride were detected in the following areas: 
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• In an isolated area south of Building 59 and west of Budding 3 A 

• In an isolated area immediately to the southeast of Building 47. 

Vinvl Chloride - Deep Vadose Zone - Drawing 10 

The isoconcentration map for vinyl chloride in the deep vadose zone was contoured using 

50 ppb and 100 ppb contours. The isoconcentration map shows elevated levels of vinyl 

chloride were detected m the area immediately west of Buildmg 47 near the waste storage 

area. 

2.4 - Discussion 

The soil vapor survey revealed the following patterns of contamination in the vadose zone 

across the DTPP property: 

• VOC contamination levels in the vadose zone appear to be greatest in the 

central portion ofthe &cility in the area to the north of Buildings 40A and 

40B, and to the south of Buildings 50 and 53 (former TCA tank area). 

This pattem was found in both the shallow and deep portions of the vadose 

zone; 

• VOC contammation in the vadose zone was noted at a lesser magnitude yet 

extends across a larger portion ofthe &cility fi'om north of Building 59 to 

the area of Building 47 and the associated waste storage area. This pattem 

was noted for both the shallow and deep portions ofthe vadose zone, but 

is much more pronounced in the deep vadose zone; 

• Isolated areas of significantly elevated VOCs were noted in the southern 

portion ofthe site to the west of Building 3 A and south of Building 59, and 

in the area to the south of Buildings 40 and 40 A This pattem was noted 

for both the shallow and deep portions ofthe vadose zone, but was found 

to be much more pronounced in the deep vadose zone; 
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• Larger amounts of VOC contammation with greater areal extent of VOC 

contamination were noted in the deep vadose zone as compared to the 

shallow vadose zone. 

These findings are in close agreement with the work completed during previous soil 

investigations at the DTPP facility. The areas near Buildings 40A and 40B, the area to the 

south of Building 53 near the former TCA tanks, the area east of Building 50, and the 

westem and southem portions of the former Maxwell Complex are identified as areas 

where elevated levels of VOCs may be expected m vadose zone soils. 

The soil vapor survey permitted identification of recognizable areas ofthe DTPP property 

having a particular partem of VOC contamination in the vadose zone. These areas were 

evahiated and are presented as reference areas for discussion of a working model of the 

site conditions. This model is presented for use in discussions of soil and groundwater 

contamination patterns, and identification of potential contamination sources. Refer to 

Hgure 3 (see Volume n of this report) for a map ofthe facility showing these areas. 

Area A 

Area A was characterized as the central portion of the facility in the area to the north of 

Buildings 40A and 40B, and to die south of Buildings 50 and 53 (former TCA tank area). 

Area A exhibits a pattem of significantiy elevated levels of total VOCs, TCA and PCE in 

both the shallow and deep portions ofthe vadose zone. 

AreaB 

Area B was characterized as the east-central portion ofthe &cility fi'om the northem limit 

of Building 59 northward across the area of Building 47 and the associated waste storage 

area. Overall VOC contamination in the vadose zone appeared at a lesser magnitude in 

Area B than in Area A but extended across a larger portion of the property in Area B 

VOC contamination in Area B was noted for both the shallow and deep portions of the 

vadose zone, but was found to be more pronounced in the deep vadose zone. Area B 
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exhibits a pattem of significantiy elevated levels of total VOCs in both the shallow and 

deep vadose zones, TCA in the deep vadose zone, and PCE in the deep vadose zone. 

AreaC 

Area C was characterized as isolated areas of significantly elevated VOCs in the southem 

portion of the site to the west of Building 3 A south of Building 59, and south of 

Buildings 40 and 40 A Area C exhibited a pattem of significantiy elevated levels of total 

VOCs and PCE in both the shallow and deep portions of the vadose zone, with elevated 

levels of vinyl chloride in the shallow vadose zone to the west of Building 3 A VOC 

contamination was noted for both the shallow and deep portions ofthe vadose zone, but 

was much more pronounced in the deep vadose zone. 

Significantly elevated levels of VOCs in the deep vadose zone across the property in close 

proximity to the local water table clearly suggested groundwater contamination may have 

occuired. The soil vapor survey results provided a guide for placement ofthe soil borings 

and groundwater monitoring wells, and a qualitative evaluation showmg the potential 

exists for using soil venting to remediate vadose zone soils. 
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Section 3.0 - Soil Borinss 

The purpose of the soil borings was to observe and descnbe site stratigraphy, sample the 

vadose soil zone and analyze soils for the contaminants of concern, and determine the 

extent of contaminated soils in the vadose zone at the site. The selection ofthe soil boring 

locations, creation of a work plan for soil sample collection, and the selection ofthe target 

analytes for laboratory analysis was based on the review of available information, and 

information received fi'om Chrysler Corporation environmental staff 

The results of previous investigations indicated vadose zone soils have been impacted by 

TCE, TCA, PCE and some heavy metal contamination (chromium and lead). The areas 

which may have been impacted mclude: 

• Building 40B in the area ofthe former Freon-113 degreaser station; 

• South side of Building 53 m the area ofthe former TCA storage tanks; 

• Buildings 40A and 40B which contained former parts degreasers; 

• West and southwest ofthe former Maxwell Complex or present Building 59; 

• Storage areas located east of Buildmg 50. 

3.1 - Sofl Boring Locations 

The selection of the soil boring locations was based on the results of the previous 

investigations, existmg infonnation sources, and current soil vapor survey infonnation 

which served as guidance for boring placement and selection of depth intervals for 

sampling. Drilling locations were also dependent on access restrictions due to operations 

ofthe &cility, and underground and above ground utilities. Existing utilities were located 

and marked by Chrysler personnel. All drilling locations were pre-approved by 

^propriate DTPP persoimel who assured each location was at least ten feet fi'om 

underground utilities or structures, and that a twenty-foot minimum distance was 

maintained fi'om above ground utilities. 
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The soil vapor survey proved a valuable guide to achieving optimum placement of the soil 

borings. Three areas were defined through the soil vapor survey which displayed patterns 

of shallow and deep vadose zone contamination by orgamc compounds. Refer to Figure 3 

for a map of the facility showing these areas. Area A was characterized as the central 

portion of the facility which consists of an area to the north of Buildings 40A and 40B, 

and to the south of Buildings 50 and 53 (former TCA tank area). Area B was 

characterized as the east-central portion of the facility fi'om the northem limit of Building 

59 northward across the area of Building 47 and the associated waste storage area. Area 

C was characterized as isolated areas of significantiy elevated VOCs in the southem 

portion of the site to the west of Building 3 A south of Building 59, and south of 

Buildmgs 40 and 40A 

On October 17, 1994 Clean Tech mobilized on-site to begin the soil boring installations. A 

Work Plan and site-specific Health and Safety Plan (HASP) were prepared and submitted 

to Chrysler Corporation's environmental activities staff prior to the start of drilling. Ten 

(10) soil borings were proposed and mstalled at the site. 

Soil borings 3, 4, 6 and 8 were placed in Area A. soil borings 1, 2, 5 and 7 were placed in 

Area B. and soil borings 9 and 10 were placed in Area C. Drawing 11 shows the 

locations ofthe soil borings and the areas of contamination defined through the soil vapor 

survey. 

3.2 - Installation Methods 

The soil borings were installed using the hollow stem auger drilling method. Drilling was 

perfonned by Moody's of Dayton, a local business with many years of drilling experience 

in the Dayton area, and familiar with subsurface conditions in and near the site. Each 

borehole was advanced using a CME 75 tmck mounted hollow stem auger drilling rig. All 

soil borings were completed using 4.25" diameter I.D. augers. The soil borings were each 

advanced to the water table, which was typically encountered at approximately 25 to 30 
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feet below ground surface (BGS). Soil samples were collected at five foot intervals as 

each boring was advanced using a standard penetration test with split spoon sampler. The 

general procedures for drilling and soil sampling activities are presented in Attachment D 

(see Volume II of this report). 

Each soil sample was tested using a hydrophobic dye for the presence of non-aqueous 

phase liquid. This was a qualitative screening test performed in the field at the time the 

sample was collected which could detect both light (LNAPL) and dense non-aqueous 

phase liquids (DNAPL) if present. 

Field persoimel maintained a field logbook with documentation of all pertinent information 

about field activities and samples, including sample identification information as Included 

on the sample labels and chain of custody forms. Entries in the logbook were made in ink 

and included a description of field activities; names of project individuals; date, time, and 

any field measurement information. 

A geologic log was generated for each soil boring. These logs inchided the depth ofthe 

boring, sampled intervals, sample identification and sample recovery, standard penetration 

test results (blow counts), descriptions of the samples, air monitoring measurements for 

the breathing zone, borehole and split spoon samples, and the results of the dye test for 

non-aqueous phase liquids. The geologic logs for the ten soil borings are included as 

Attachment E (see Volume n of this report). 

3.2.1 - Waste Disposal Methods 

The installation of the soil borings generated soil cuttings as waste materials. A total of 

ten soil borings were installed as per the Work PlaiL The soil cuttings were placed in 

dmms, labeled and staged on-site. A total of 143 drums of soil cuttings were generated 

during the combined soil boring and well installation activities. 
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As descnbed in the Work Plan, the drilling cuttings generated during the soil bonng 

installations were screened for organic vapor emissions using a PID No fi-ee phase 

product was observed in any of the drilling cuttings. No organic vapor readings were 

measured which exceeded the action level of 50 ppm described in the HASP for any ofthe 

borings. The laboratory analytical results for the soil samples collected from the soil 

borings do not show significantiy elevated levels df VOCs for any of the soil samples. 

Based on these findings, Chrysler Corporation will move the dmmmed soil cuttings to an 

area of the facihty near the existing soil stock piles, and spread and grade the soil level on 

the ground surface as soon as possible. 

3.3 - Soil Sampling and Analysis Methods 

The soil samples collected fi-om the soil borings were examined in the field, and laboratory 

analyzed for targeted chemical analysis, and geotechnical evaluation of the subsur&ce 

materials. A generalized guide to soil sample depth selection was based on the soil vapor 

survey. 

For soil borings located near the center of areas of elevated soil v^or measurements, a 

sample was collected for chemical analysis fi'om the split spoon sample having the highest 

observed PID readings. For soil borings located near the edgei of areas of elevated soil 

vapor measurements, a sample was collected for chemical analysis firom the spht spoon 

sample below any elevated PID readings, or at the top ofthe water table, whichever was 

encountered first as the boring was advanced. 

Geotechnical analysis was performed as an aid to identify applicable remedial technologies 

for the vadose zone. The geotechnical samples were selected as representative samples of 

the subsurface materials encountered, and at depths in the borings where an engineered 

remedial technology might be applied to the vadose zone. 
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3.3.1 - Chemical Analysis 

Chemical analysis of soil samples from the soil bonngs consisted of quantitative field 

analysis using the photoionization detector, qualitative field analysis using hydrophobic 

dye, and laboratory analysis for volatile organic compounds, total organic carbon and 
> 

metals. 

Photoionization Detector 

The soil samples were analyzed immediately upon opening the split spoon sampler using 

an HNu photoionization detector. The PID measured the levels of total volatile organic 

compounds and reported those measurements as parts per million (ppm) equivalent of the 

calibration gas, isobutylene. Results typically ranged firom background (BG as reported in 

the geologic logs) for ambient air levels, to under 10 ppm total volatile organic 

compounds for the majority ofthe samples. Those samples Avith measured PID values of 

10 ppm or greater are listed below: 

WBrn^ ^ W f ^ ^ ^ ^ i ' ^ ^ 

SB-3 14-16 ft 10 ppm Sample approximately 10 ft above water table. 
SB-3 19-21 ft 10 ppm Sample approximately 5 ft above water table. 
SB-5 29-31 ft 10 ppm Sample approximately 5 ft below water table. 
SB-7 14-16 ft 10 ppm Sample approximately 10 ft above water table. 
SB-9 19-21 ft 15 ppm Sample approximately 5 ft above water table. 
SB-10 29-31ft 15 ppm Sample approximatety 5 ft below water table. 

Field Analysis Dve Test 

The hydrophobic dye test was performed using each sample collected. The results are 

summarized below for those samples yielding positive dye test results. All other soil 

boring samples yielded negative results for the dye test. 
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f"B(>rai«^; 
SB-5 

SB-9 

k^iii ia^ 
29-31 ft 

19-21 ft 

um^im^m^mm^^^i^^^^mmi^^^j'^^ 
Sample approximately 5 feet below water table. 

PID slightly elevated at 10 ppm in sample. 

Sample ^jproxmiately 5 feet above water table. 

PID sUghtly elevated at 15 ppm in sample. 

Laboratory Analysis 

One soil sample firom each soil boring was collected and analyzed for the Target 

Compound List (TCL) volatile organic compounds (VOCs), and the Target Analyte List 

(TAL) metals. The TCL VOCs list includes 69 targeted organic compounds. Analysis 

was performed usmg EPA Method 8260. The TAL metals list inchides 18 targeted 

metals. Analysis was performed using EPA Methods 6010/7000 and 7421 (lead by 

furnace). Metals analysis was performed as follows: 

• ICP analysis for ahiminum, barium, beryllium, cadmium, calcium, 

chromium (total), cobalt, copper, silver, sodhmi, vanadium, and zinc; 

• Furnace analysis for antimony, arsenic lead, selenium, and thallium; 

• Mercury analysis by cold v^or . 

These lists provide a selection of targeted analytes which might be present based on the 

available informatioa One soil sample was collected and analyzed for total organic 

carbon (TOC) using EPA Method 9060. This was done as a preliminary design step to 

assist with the determination of possible remedial technologies. The sample collected for 

TOC analysis was selected as representative ofthe subsui&ce materials encountered. Soil 

samples collected for laboratory analysis are listed below: 
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B&ixas: 
SB-l 

SB.2 

SB-3 

SB-4 

SB-5 

SB-6 

SB-7 

SB-8 

SB.9 

SB-10 

' ISeftOf 
9-11 ft 

19-21 ft 

14-16 ft 

14-16 ft 

29-31 ft 

14-16 ft 

24-26 ft 

24-26 ft 

19-21 ft 

29-31 ft 

^ Mi^fmiPirforaad^ 
TCL VOCs, TAL Metals 

TCL VOCs. TAL Metals 

TCL VOCs, TAL Metals 

TCL VOCs, TAL Metals, TOC 

TCL VOCs. TAL Metals 

TCL VOCs. TAL Metals 

TCL VOCs, TAL Metals 

TCL VOCs, TAL Metals 

TCL VOCs, TAL Metals 

TCL VOCs. TAL Metals 

Oualitv Assurance and Oualitv Control 

The Quality Assurance/Quality Control (QA/QC) program for chemical analysis of soil 

samples (both for the soil borings and groundwater monitoring wells) consisted of the 

collection and analysis of duplicate samples, spiked samples, and equipment blanks. The 

purpose of this program was to ensure the analyses perfonned by the analytical laboratory 

are reproducible. The chain of custody documentation, any QA/QC sample analytical 

results and the laboratory results for the soil boring samples are inchided as Attachment F 

(see Volume m of this report). The QA/QC program for chemical analysis of soil samples 

is included as Attachment G (see Vohune H of this report). 

3.3.2 - Geotechnical Analysis 

Geotechnical analysis of selected soil samples was performed as an aid in determining 

applicable remedial technologies. Samples were selected for geotechnical analysis based 

on their representativeness ofthe subsurface materials encountered, and at a depth in the 

boring where an applicable remedial technology might be applied. 

The Work Plan submitted to Chrysler proposed a total of sbc soil samples to be collected 

from the soil borings for geotechnical analysis. These samples were to have been collected 
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fi-om the vadose zone and analyzed for particle-size distnbution, porosity, permeability, 

and percent moisture. 

The Work Plan was altered in response to site conditions as encountered during the initial 

phase of drilling. The coarse granular nature of the subsurface materials precluded the 

planned use of large (three-inch O.D.) spht spoons for collection of the geotechnical 

samples. Minimal sample could be retained in the large spht spoon sampler Additionally, 

any soil samples collected using a split spoon were so disturbed as to make porosity and 

permeabihty measurements less than reliable, regardless of the size or type of sampler 

used. 

Geotechnical samples were collected fi'om the soil borings using a ttvo-inch O.D. split 

spoon sampler. The soil samples were collected in clean glassware and submitted to Tetra 

Tech Richardson of Newark, Delaware for textural gradation analysis and percent 

moisture content Soil samples collected fi'om the soil borings for laboratory analysis are 

listed below: 

M^^M 
SB-l 

SB-2 

SB-3 

SB-5 

SB-6 

SB-10 

WB^M 
14-16 ft 

14.16ft 

19-21 ft 

14-16 ft 

19-21 ft 

14-16 ft 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
% Moisture 

%Moistme 

% Moisture 

Textmal Gfadadon. % Moistme 

Textunil Gradation, % Moistme 

Textural Giadanon, % Moistnre 

Oualitv Assurance and Oualitv Control 

The Quality Assurance/Quality Control (QA/QC) program for geotechnical analysis of soil 

samples (both the soil borings and the groundwater monitoring wells) specified laboratory 

test procedures which followed ASTM procedures or approved equivalent methods for 

analysis of textural gradation and percent moisture. The QA/QC program for geotechnical 

analysis of soil samples is included as Attachment G (see Volume II of this report). The 
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results of the geotechnical analysis for the samples collected fi'om the soil bormgs are 

induded as Attachment H (see Volume EQ of this report). 
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Section 4.0 - Groundwater Monitoring Wells 

The groundwater monitoring wells were installed to satisfy two objectives. One objective 

of the groundwater monitoring wells, similar to the soil borings, was to observe and 

describe site stratigraphy, sample the vadose soil zone for laboratory analysis, and 

determine the extent of contaminated soils m the vadose zone at the site. The selection of 

the well locations and soil samphng depths was augmented by the soil boring information 

as well as previous site investigations, existing information sources and the soil vapor 

survey findings. 

The other objective of the groundwater monitoring wells was to install a total of fifteen 

wells, twelve in the unconfined aquifer and three m the semi-confined aquifer, which 

would allow groimdwater samples and water-level measurements to be obtained at points 

across the site in the imconfined and semi-confined aquifers. A total of three well pairs, 

each pair haymg one well screened m the unconfined aquifer and one well screened in the 

semi-confined aquifer, were mstalled to assess vertical hydraulic gradients at the site. 

4.1 - Groundwater Monitoring WeU Locations 

The selection of the monitoring well locations was completed using the results of the 

previous site investigations, existing information sources, and the findmgs ofthe soil vapor 

survey and soil borings. This Information guided well placement and selection of depth 

intervals for soil sampling. 

Drilling locations were also dependent on access restrictions due to operations of the 

&cility, and underground and above ground utilities. Existing utiUties were located and 

marked by Chrysler personnel. All drilling locations were pre-approved by appropriate 

DTPP persoimel who confirmed each location was at least ten feet fi-om underground 

utilities or stmctures, and tiiat a twenty-foot minimum distance was maintained fi'om 

above ground utiUties. 
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On October 17, 1994 Clean Tech mobilized on-site to begm installation of the 

groundwater monitoring wells. A Work Plan and site-specific Health and Safety Plan 

(HASP) were prepared and submitted to Chrysler prior to the start of drilling. A total of 

fifteen monitoring wells were proposed and installed at the site. Twelve wells were 

installed in the unconfined aquifer and three wells were installed in the semi-confined 

aquifer. The wells installed in the unconfined aquifer were installed in two depth ranges 

within the aquifer This was done to assess the unconfined aquifer for the possible 

presence of DNAPLs. 

Wells designated MWA were installed in the upper portion of the saturated zone. Total 

depths for these wells range fi-om 39 to 45 feet BGS, approximately 15 feet below the top 

of the saturated zone (water table). Wells designated MWB were mstalled m the lower 

portion of the saturated zone. Total depths range fi'om 54 to 90 feet BGS. Wells 

designated MWC were installed in the semi-confined aquifer as paired wells with MWB 

wells. The total deptiis for tiie MWC wells range fi'om 84 to 122 feet BGS. The MWC 

wells were installed m the upper portion ofthe semi-confined aquifer. 

Three areas were identified and delineated through the soil vapor survey which displayed 

patterns of shallow and deep vadose zone contamination by organic compounds. Refer to 

Hgure 3 for the locations of these areas. Area A was characterized as the central portion 

ofthe &ciUty in the area to the north of Buildings 40A and 40B, and to the south of 

Buildings 50 and 53 (former TCA tank area). Area B was characterized as the east-

central portion ofthe fiicihty fiom the northem Umit of Building 59 northward across the 

area of Building 47 and the associated waste storage area. Area C was characterized as 

isolated areas of significantiy elevated VOCs in the southem portion ofthe site to the west 

of Building 3 A south of Building 59, and south of Buildings 40 and 40A 

Groundwater monitoring wells MWA-2, MWA-3 and MWB-6 were placed in Area A 

weUs MWA-1, MWA-5, MWB-2 and MWC-2 were placed in AreaB. and wells MWA-4, 
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MWB-3 and MWC-3 were placed in Area C Groundwater momtonng weils MWA-6, 

MWB-1, MWB-4, MWB-5 and MWC-1 were located near the property boundary comers 

and separated fi-om the identified contaminant areas. This provided coverage ofthe site as 

a whole, aUowed determination of background water quaUty for groundwater flowing on 

to the site, and made data coUection possible in additional areas of potential 

contaminatiorL Drawing 12 shows the locations ofthe groundwater monitoring weUs and 

the areas of contamination defined through the sod vapor survey. 

4.2 - Installation Methods 

The shallow groundwater monitoring wells in the unconfined aquifer were installed using 

the hollow stem auger drilling method. The deeper weUs in the semi-confined aquifer 

were instaUed using the cable tool drilling method. Drilling was perfonned by Moody's of 

Dayton, a local business with many years of drilling experience in the Dayton area. 

Soil samples were collected at five-foot intervals as each hollow stem auger boring was 

advanced using a standard penetration test with spUt spoon sampler. Soil samples were 

examined fi'om the cable tool rig when the boring was bailed, and spUt spoon samples 

were collected fi-om the confinmg unit (tiQ layer) and fi'om the portion of the semi-

confined aquifer where the well screen was set. The general procedures for drilUng and 

soil sampUng activities are presented in Attachment D (see Volume n of this report). 

Each soil sample was tested using a hydrophobic dye for the presence of non-aqueous 

phase Uquid. This was a quaUtative screening test perfonned in the field at the time the 

sample was coUected which could detect both light (LNAPL) and dense non-aqueous 

phase Uquids (DNAPL) if present. 

Field personnel maintained a field logbook with documentation of aU pertinent information 

about field activities and samples, including sample identification information as included 

on the sample labels and chain of custody forms. Entries in the logbook were made in ink 
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and included a description of field activities; names of individuals involved; date, time, and 

any field measurement information. 

A geologic log was generated for each groundwater monitoring weU. These logs include: 

the depth ofthe boring, sampled intervals, sample identification, sample recovery, standard 

penetration test results (blow counts), descriptions of the samples, air monitoring 

measurements for the breathing zone, borehole and split spoon samples, the results of the 

dye test for non-aqueous phase Uquids, and weU constmction details. The geologic logs 

for the groundwater monitoring weUs are included as Attachment I (see Volume n of this 

report). 

irnrnnfined Aquifer WeUs 

A total of twelve weUs were instaUed m the unconfined aquifer in two depth ranges. This 

was done to assess the shaUow and deeper portions of the unconfined aquifer for both 

dissolved phase contaminants and the presence of DNAPLs. Analytical results at the Gem 

City, Inc. site immediately east of DTPP indicated higher VOC concentrations were 

present in the shallow portion ofthe unconfined aquifer. 

WeUs designated MWA were instaUed in the shaUow portion ofthe saturated zone. Total 

depths for these weUs range firom 39 to 45 feet BGS, approximately 15 feet below the top 

ofthe saturated zone (water table). The water table is anticipated to fluctuate between ten 

and fifteen feet during the year. WeUs designated MWB were instaUed in the deeper 

portion of the saturated zone immediately above the confining layer (tiU layer). Total 

depths range fi'om 54 to 90 feet BGS. MWB-4 was completed at a more shaUow depth 

(35 feet) due to conditions encountered during weU instaUation. 

Each shaUow weU boring was advanced using a CME 75 tmck mounted hollow stem 

auger drilling rig. The borings were completed using 4.25" or 6.25" diameter I.D augers. 
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The larger augers were used whenever site conditions allowed. Soil sampling was 

performed using procedures as presented in Attachment D. 

Each weU was constmcted inside the hollow stem augers using two-inch diameter PVC 

casing and ten feet of 10 slot two-Inch diameter PVC weU screert After insertion of the 

casmg and screen, sand pack (Global FUter Pack #5) was poured to approximately two 

feet above the top of the weU screen as the augers were withdrawn. An approximately 

three-foot thick bentonite seal was instaUed above the sand pack. The bentomte seal was 

aUowed to hydrate and expand prior to placement of the grout. The remaining annular 

space was grouted using a positive pressure tremmie pipe. Care was taken to avoid 

disturbmg the bentonite seal during grout placement. The grout mixture was aUowed to 

cure before installation of flush mounted lockmg weU covers. 

Semi-Confined Aquifer WeUs 

Three groundwater monitoring wells were instaUed targeting the semi-confined aquifer 

below the confining layer (tiU layer). These wells were designated MWC as presented m 

the geologic logs (see Attachment I). MWC-1 was double-cased, and MWC-2 and 

MWC-3 were triple-cased to prevent groundwater migration between the unconfined 

aquifer and the semi-confined aquifer. The borings for the semi-confined aquifer weUs 

were advanced using a BE22-W cable tool drilling rig. 

The boring for MWC-1 was advanced and eight-inch diameter steel casing was driven 

through the unconfined aquifer to approximately five feet below the top of the tUl layer. 

The tiU consisted of clay with variable amounts of sand and gravel. The boring was then 

advanced through the tiU layer and a sptit spoon sample ofthe tUl was coUected fi'om two 

feet below the top of the tUl layer for Uthologic description. SpUt spoon samples of the 

semi-confined aquifer were coUected flom the interval to be screened for Uthologic 

description, and six-inch diameter steel casing was instaUed to the total depth of 112 feet 

BGS. 
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The MWC-1 well was constmcted mside the six-inch casing usmg two-inch diameter PVC 

casing and ten feet of 10 slot two-inch diameter PVC weU screen. The well screen was set 

fi'om 102 to 112 feet BGS. The top ofthe weU screen was positioned approximately six 

feet below the base of the tUl layer. After insertion of the casing and screen, sand pack 

(Global FUter Pack #5) was poured to approximately two feet above the top of the weU 

screen as the six-inch casing was withdrawn fi'om the boring. An approximately three-foot 

thick bentonite seal was instaUed above the sand pack. The bentomte seal was aUowed to 

hydrate and expand prior to placement of the grout. The remaining armular space was 

grouted using a positive pressure tremmie pipe. Care was taken to avoid disturbing the 

bentonite seal during grout placement. The grout mixture was aUowed to cure before 

instaUation of a flush mounted lockmg weU cover. 

The boring for MWC-2 was advanced and twelve-inch diameter steel casing was driven 

through the unconfined aquifer to approximately two feet below the top of the tiU layer 

where it was grouted m place. A spUt spoon sample ofthe tiU was coUected from two to 

four feet below the top of the tiU layer for Uthologic description The boring was then 

advanced into the tiU layer and eight-inch diameter steel casing was driven to 

approximately eight feet below the top ofthe tiU layer where it was grouted in place. The 

boring was advanced through the tiU layer, and spUt spoon samples of the semi-confined 

aquifer were coUected fi'om the mterval to be screened for Utiiologic description. Six-inch 

diameter steel casmg was instaUed to the total depth of 122 feet BGS. 

The MWC-2 weU was constmcted mside the six-inch casing using two-inch diameter PVC 

casing and ten feet of 10 slot two-inch diameter PVC weU screen. The weU screen was set 

fi'om 112 to 122 feet BGS. The top ofthe weU screen was positioned approximately ten 

feet below the base of the tUl layer. After insertion of the casing and screen, sand pack 

(Global FUter Pack #5) was poured to approximately two feet above the top of the weU 

screen as the sbc-inch casing was withdrawn. The six-inch casing was withdrawn to 

nineteen feet above the top of the screen (into the tUl layer) where it jammed and was 

grouted in place. An approximately three-foot thick bentonite seal was installed above the 
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sand pack. The bentomte seal was allowed to hydrate and expand pnor to placement of 

the grout. The remaining armular space was grouted using a positive pressure tremmie 

pipe. Care was taken to avoid disturbing the bentonite seal during grout placement. The 

grout mixture was aUowed to cure before instaUation of a flush mounted locking weU 

cover. 

The boring for MWC-3 was advanced and twelve-inch diameter steel casing was driven 

through the unconfined aquifer to approximately two feet below the top of the tiU layer 

where it was grouted in place. A spUt spoon sample ofthe tiU was coUected firom two to 

four feet below the top of the tUl layer for Uthologic description. The boring was then 

advanced into the tiU layer and eight-inch diameter steel casing was driven to 

approximately four feet below the top ofthe tiU layer where it was grouted in place. The 

boring was advanced through the tiU layer, and spUt spoon samples of the semi-confined 

aquifer were coUected in the interval to be screened. Sbc-inch diameter steel casing was 

mstaUed to the total depth of 84 feet BGS. 

The MWC-3 weU was constmcted inside the six-inch casing using two-inch diameter PVC 

casing and ten feet of 10 slot two-inch diameter PVC weU screea The weU screen was set 

firom 74 to 84 feet BGS. The top of the weU screen was positioned approximately five 

feet below the base ofthe tUl layer. After insertion ofthe casing and screen, sand pack 

(Global FUter Pack #5) was poured to approximately two feet above the top of the weU 

screen as the six-inch casing was withdrawn fi'om the boring. An approximately three-foot 
r 

thick bentonite seal was mstaUed above the sand pack. The bentonite seal was aUowed to 

hydrate and expand prior to placement of the grout. The remaining annular space was 

grouted using a positive pressure tremmie pipe. Care was taken to avoid disturbing the 

bentonite seal during grout placement The grout nuxture was aUowed to cure before 

instaUation of a flush mounted locking weU cover. 

SoU sampUng for the semi-confined aquifer weUs was performed following the procedures 
1 

presented in Attachment D. 
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Well Development 

Each monitoring well was developed afler instaUation to restore the natural hydrauUc 

properties of the aquifer and facUitate firee hydrauUc cotmection between the aquifer and 

the weU. WeU development was performed by surgmg the screened mterval and pumping 

the weU. Field measurements were coUeaed including conductivity, pH, and temperature. 

Water turbidity was monitored. 

Each weU was developed until the measured parameters stabUized, and the water pumped 

fi'om the weU was relatively turbidity-free. The weUs were each developed for a period of 

approximately thirty to sixty minutes, ^^proximately 200 to 350 gaUons of water were 

pimiped from each weU during the development process. 

4.2.1 - Waste Disposal Methods 

The installation and sampling ofthe groundwater monitoring wells generated soU cuttings 

and groundwater as waste materials. A total of fifteen groundwater monitoring wells 

were instaUed and sampled as per the Work Plan. The soU cuttings were placed in drums, 

labeled and staged on site. A total of 143 drums of soU cuttings were generated during 

. the combined soU boring and weU instaUation activities. 

A total of approximately 3,630 gaUons of water were pumped from the weUs during the 

weU development process. AdditionaUy, the weUs were each purged of at least three 

weUbore volumes of water prior to the coUection of each round of groundwater samples 

producing a total of approxunately 525 gaUons of purge water. 

Soil Cuttings 

As described in the Work Plan, the driUing cuttings were screened for organic vapor 

emissions using a PID. No free phase product was observed in any ofthe driUing cuttings. 

No organic vapor readings were measured for the breathing zone or borehole which 
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exceeded the action level of 50 ppm as descnbed m the HASP for any of the wells The 

laboratory analytical results for the soil samples do not show significantiy elevated levels 

of VOCs for any ofthe soil samples. Based on these findings, Chrysler Corporation will 

move the drummed soU cuttings to an area of the facUity near the existing soU stock pUes, 

and spread and grade the soU level on the ground surface as soon as possible. 

Water 

As described in the Work Plan, drilling fluids, weU development water, purge water, and 

decontamination fluids generated by field investigation activities were screened for organic 

vapor emissions using the PID No free phase product was observed in any of the 

produced water, however, organic vapor readings from these fluids were occasionaUy 

found to exceed the action level of 50 ppm as described in the HASP. Therefore, m 

accordance with the Work Plan, aU drilling fiuids, weU development water, and 

decontamination fluids were temporarUy containerized at the weU head and transferred to 

the on-site wastewater treatment plant for final disposal at the tune of weU instaUation and 

development 

Purge water generated during purging of the wells prior to coUection of both roimds of 

groundwater samples was drummed and staged at the weU head. The laboratory analytical 

results for the groundwater samples do not show significantly elevated levels of VOCs for 

any of the groundwater samples. No free phase product was observed in any of the 

produced water, however, organic vapor readings from the purge water as measured 

during the first round of groundwater sampUng were occasionaUy found to exceed the 

action level of 50 ppm as described in the HASP. Therefore, in accordance with the 

Work Plan, Chrysler Corporation wiU move aU ofthe dmmmed purge water to the on-site 

wastewater treatment plant for final disposal as soon as possible. 
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4.3 - Soil Sampling and Analysis Methods 

The soU samples coUected from the groundwater monitoring weUs were examined in the 

field, and laboratory analyzed for targeted chemical analysis and geotechnical evaluation 

of the subsurface materials. A generaUzed guide to soU sample depth selection was 

formed based on the soil vapor survey, and the site conditions encountered during the sod 

boring installations. 

For weUs located near the center of areas of elevated soU vapor measurements, a soU 

sample was coUected from the spUt spoon sample havmg the highest observed PID 

readings. For weUs located near the edge of areas of elevated soU vapor measurements, a 

soU sample was coUected from the spUt spoon sample below any elevated PID readings or 

at the top ofthe water table, whichever was encoimtered first as the boring was advanced. 

4.3.1 - Chemical Analysis 

Chemical analysis ofthe soU samples from the groundwater monitoring weUs consisted of 

quantitative field analysis using the photoionization detector, quaUtative field analysis 

using hydrophobic dye, and laboratory analysis for volatUe organic compounds, total 

organic carbon and metals. 

Ph^tninnirarion Detector 

The soU samples were analyzed immediately upon opening the spht spoon sampler using 

an HNu photoionization detector. The PID measured the levels of total volatile organic 

compounds and reported those measurements as parts per miUion equivalent of the 

caUbration gas, isobutylene. Results typicaUy ranged from background (BG as reported in 

the geologic logs) for ambient air levels to under 10 ppm total volatile organic compounds 

for the majority ofthe samples. Those samples with measured PID values of 10 ppm or 

greater are listed below 
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Well 
MWA-1 

MWA-1 

MWA-1 

MWA-2 

MWA-2 

MWA-3 

MWA-3 

MWA-3 

MWA-4 

MWA-4 

MWA-4 

MWA-4 

MWA-4. 

MWA-4 

MWB-3 

MWB-3 

MWB-6 

DetKth: 
19-21 ft 

24-26 ft 

34-36 ft 

14-16 ft 

19-21 ft 

24-26 ft 

29-31 ft 

34-36 ft 

19-21 ft 

24-26 ft 

29-31 ft 

34-36 ft 

39-41 ft 

44-46ft 

34-36 ft 

44-46ft 

24-26 ft 

tm 
10 ppm 

10 ppm 

15 ppm 

10 ppm 

12 ppm 

12 ppm 

70 ppm 

70 ppm 

50 ppm 

- -^S-^Mll 

80 ppm 

80 ppm 

100 ppm 

60 ppm 

15 ppm 

20 ppm 

14 ppm 

Comment 
Sample approximately 5 ft above water table. 

Sample approximately 1 ft above water table. 

Sample approximately 10 ft below water table. 

Sample approximately 10 ft above water table. 

Sample approximately 5 ft above water table. 

Sample approximately 5 ft below water table. 

Sample approximately 3 ft below water table. 

Sample approximately 8 ft below water table. 

Sample approximately 5 ft above water table. 

Sample approximately at water table. 

Sample approximately 5 ft below water table. 

Sample approximately 10 ft below water table. 

Sample approximately 15 ft below water table. 

Sample approximately 20 ft below water table. 

Sample approximately 8 ft below water table. 

Sample approximately 18 ft below water table. 

Sample approximately at water table. 

Field Analvsis Dve Test 

The hydrophobic dye test was performed using each sample coUected. The results are 

summarized below for those samples yieldmg positive dye test results, suggesting the 

presence of non-aqueous phase Uquids. AU other soU samples from the groundwater 

monitoring weUs yielded negative results for the dye test. 
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WeK 
MWA-4 

MWB-1 

MWB-2 

MWB-2 

MWB-2 

MWB-2 

MWB-2 

MWB-2 

MWB-3 

MWB-3 

MWB-5 

MWB-5 

MWB-5 

MWB-5 

MWB-5 

MWB-5 

MWB-5 

MWB-5 

MWB-5 

MWB-5 

MWB-6 

MWB-6 

Deptb-
24-26 ft 

69-71 ft 

64-66 ft 

69-71 ft 

74-76 ft 

79-81 ft 

84-86 ft 

89-91 ft 

39^1 ft 

54-56 ft 

39^1 ft 

49-51 ft 

54-56 ft 

59.61ft 

64-66 ft 

67-71 ft 

74-76 ft 

79-81 ft 

84-86 ft 

89-91 ft 

39^1 ft 

44-46 ft 

Comment 
Sample appro.ximately at water table. 
PID elevated at 75 ppm m sample. 
Sample approximately 50 feet below water table. 
Possible naniral oil from overlying clav imit. 
Sample approximately 40 feet below water table. 
Possible natural oil from overlying clav umt. 
Sample approximately 45 feet below water table. 
Possible naniral oil from overlymg clay umt 
Sample approximately 50 feet below water table. 
Possible natural oil from overlymg clay umt 
Sample approximately 55 feet below water table. 
Possible natural oil from overlymg clay umt. 
Sample approximately 60 feet below water table. 
Possible natural oil from overlymg clay umt 
Sample approximately 65 feet below water table. 
Possible natural oil fiom overlying clay umt 
Sample approximately 15 feet below water table. 
Possible natural oil from underlying clay unit 
Sample approximately 30 feet below water table. 
Possible natural oil from underlying clay unit 
Sample approximately 10 feet below water table. 
Possible natural oil from clay umt 
Sample approximately 20 feet below water table. 
Possible natural oil from clay unit 
Sample approximately 25 feet below water table. 
Possible natural oil fi»m clay umt 
Sample approximately 30 feet below water table. 
Possible natural oil from clay umt 
Sample approximately 35 feet below water table. 
Possible natural oil from clay unit 
Sample approximately 40 feet below water table. 
Possible natural od from clay umt 
Sample approximately 45 feet below water table. 
Possible natural oil from clav umt 
Sample approximately 50 fe^ below water table. 
Possible natural oil from clay umt 
Sample approximately 55 feet below water table. 
Possible natural oil firom clay umt 
Sample approximately 60 feet below water table. 
Possible natural oil fix)m clay umt. 
Sample approximately 15 feet below water table. 
Possible namiai oil firom underivmg clav unit 
Sample approximately 20 feet below water table. 
Possible natural oil this clay unit. 

Laboratory Analvsis 

SoU samples were collected from the monitoring well bonngs and analyzed for TCL 

VOCs, and TAL metals, The TCL VOC list analysis was performed using EPA Method 
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8260. The TAL Metals list analysis was performed using EPA Methods 6010/7000 and 

7421 (lead by fiimace). Metals analysis was performed as foUows: 

• ICP analysis for aluminum, barium, berylUum, cadmium, calcium, 

chromium (total), cobalt, copper, sUver, sodium, vanadium, and zinc; 

• Furnace analysis for antimony, arsenic lead, selenium, and thflllinm; 

• Mercury analysis by cold vapor. 

Four soU samples were coUected and analyzed for total organic carbon (TOC) usmg EPA 

Method 9060. The samples coUected for TOC analysis were selected as representative of 

the subsurface materials encountered. SoU samples coUected for laboratory analysis are 

listed below: 

MWA-1 24-26 ft TCL VOCs, TAL Metals 

MWA-2 19-21 ft TCL VOCs, TAL Metais 

MWA-3 24-26 ft TCL VOCs, TAL Metals 

MWA-4 24-26 ft TCL VOCs, TAL Metals 

MWA-5 24-26 ft TCL VOCs, TAL Metals 

MWA-6 24-26 ft TCL VOCs, TAL Metais 

MWB-1 49-51 ft TOC 

MWB-2 24-26 ft TCL VOCs, TAL Metais 

MWB-3 24-26 ft TCL VOCs, TAL Metals, TOC 

MWB^ 19-21 ft TCL VOCs, TAL Metals. TOC 

MWB-5 24-26 ft TCL VOCs, TAL Metals. TOC 

L 
MWB-6 24-26 ft TCL VOCs, TAL Metals 

Quality Assurance and Quality Control 

The Quality Assurance/QuaUty Control (QA/QC) program for chemical analysis of soU 

samples (both for the soU borings and the groundwater monitoring weUs) consisted ofthe 

coUection and analysis of dupUcate samples, spiked samples, and equipment blanks. The 

purpose of this program was to ensure the analyses performed by the analytical laboratory 
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are reproducible. The cham of custody documentation, any QA/QC sample analytical 

results and the laboratory results for the soU samples coUected from the groundwater 

monitoring weUs are included as Attachment J (see Volume EQ of this report). The 

QA/QC program for chemical analysis of soU samples is included as Attachment G (see 

Volume n of this report). 

4.3.2 - Geotechnical Analysis 

Geotechnical analysis of selected soU samples was performed to assist with the 

identification of possible remedial technologies. Samples were selected for geotechnical 

analysis based on their representativeness ofthe subsurface materials encountered, and at a 

depth in the boring where a possible remedial technology might be appUed. 

The Work Plan submitted to Chrysler proposed a total of six soU samples to be coUected 

from the soU borings only. None were to have been coUected from the monitoring weU 

borings. Samples were to have been coUected from the vadose zone and analyzed for 

particle-size distribution, porosity, permeabiUty, and percent moisture. Three Shelby tube 

samples were to have been coUected from the confining layer (tiU layer) during mstaUation 

of the weUs in the semi-confined aquifer. The Shelby tube samples were to have been 

analyzed for peimeabUity using a constant head permeabUity test for granular soUs. 

The Work Plan was altered in response to site conditions encountered during drilling. The 

coarse granular nature of the subsurface materials precluded the plaimed use of large 

(three-inch O.D.) spUt spoons for coUection ofthe geotechnical samples. Any soU samples 

coUeaed using a split spoon were found to be so disturbed as to make porosity and 

permeabUity measurements less than reUable. Representatives of the weU driUing firm, 

Moody's of Dayton, reported that their previous experiences attempting Shelby tube 

samples in the till layer were unsuccessful. Shelby tubes typically cmsh when pushed into 

the stiff clay and gravel of the tUl. If a Shelby tube was cmshed in a boring advanced 

using the cable tool drilling method, there is no reUable way to recover it. The boring 
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would then need to be grouted and abandoned, and the well installation started again. 

Geotechnical samples were collected from the monitoring well borings using either a two-

mch or three-inch O.D. split spoon sampler. The soil samples were coUected in clean 

glassware and submitted to Tetra Tech Richardson of Newark, Delaware for textural 

gradation analysis. SoU samples coUected from the groundwater monitoring weU borings 

are Usted below: 

lc<-w^^;' 
MWA-4 

MWA-5 

MWB-2 

MWC-1 

MWC-2 

MWC-3 

^^^ma^ 
39-41 ft 

34.36 ft 

74-76 ft 

104-106 ft 

114-116 ft 

76-78 ft 

mmm^^^^i^^i 
Textual Gradation 

Textural Gradation 

Textural Gradation 

Textural Gradanon 

Textural Gradanon 

Textural Gradanon 

OuaUtv Assurance and QuaUtv Control 

The QuaUty Assurance/Quality Control (QA/QC) program for geotechnical analysis of soU 

samples (both the soU borings and the groundwater monitoring weUs) specified laboratory 

test procedures which foUowed ASTM procedures or approved equivalent methods for 

textural gradation analysis. The results of the geotechnical analysis are mcluded as 

Attachment K (see Volume m of this report). The QA/QC program for geotechnical 

analysis of soU samples is included as Attachment G (see Volume n of this report). 

4.4 - Groundwater Sampling and Analysis Methods 

Groundwater samples were coUected from each of the fifteen groundwater monitoring 

weUs during two sampUng events. The wells were sampled twice to determine if there are 

any effects on water quality due to seasonal water level fluctuations. The first sampUng 

event was completed in December, 1994 and tiie second was completed in Febmary, 
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1995. Both groundwater sampling events were performed using Clean Tech's standard 

sampUng procedures. 

Groundwater samples were collected and analyzed for TCL VOCs and TAL metals. 

Chromium analysis was performed using total chromium as the target analyte. Chromium 

VI analysis was not performed for the groundwater samples because the sample holding 

times were in excess of 24 hours. 

Each weU remained static for approximately two weeks foUowing weU development to 

aUow the portion of the aquifer disturbed during the weU instaUations to equiUbrate. AU 

weUs were screened for evidence of organic vapors prior to coUection ofthe first round of 

groundwater samples in December 1994 usmg a PDD. The PID was mserted mto the open 

weU top immediately upon opening the weU. The PID measurement was recorded in the 

field logbook. The wells were not screened for evidence of organic vapors at the time of 

the second round of groimdwater samples in Febmary 1995 because the ambient air 

temperature was so low during that time as to render the PID ineffective as an air 

monitoring tool. Water levels were measured from the top of the PVC casmg prior to 

weU purging. An mter&ce probe was used to measure water levels and the thickness of 

any non-aqueous phase product (LNAPL or DNAPL) prior to purgtag the weU in 

preparation for groundwater sampling. The water levels and notes regardmg any non

aqueous phase product were recorded for both sampling rounds. 

AU weUs were purged prior to sample coUection to obtain a representative groundwater 

sample. Each weU was purged of at least three weUbore volumes of water prior to sample 

coUectioiL The groimdwater sample coUection procedures are presented in Attachment L 

(see Volume n of this report). 

OuaUtv Assurance and OuaUtv Control 

The Quality Assurance/QuaUty Control (QA/QC) program for chemical analysis of 

groundwater consisted of the coUection and analysis of dupUcate samples, and equipment 
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and tnp blanks. The purpose of this program was to ensure the analyses performed by the 

analytical laboratory are reproducible. The chain of custody documentation, any QA/QC 

sample analytical results and the laboratory results for the groundwater samples are 

included as Attachment M (Round #1) and Attachment N (Round #2), and are presented 

in Volume HI of this report. The QA/QC program for chemical analysis of groundwater 

samples is included as Attachment 0 (see Volume n of this report). 

4.4.1 - Water Level Measurements 

Water level measurements were coUected at each groundwater monitoring weU on a 

monthly basis for a period of three months after completion ofthe wells. Three rounds of 

water level measurements were coUected to observe temporal variations in groundwater 

levels during the reporting period. The depth to water in each monitoring weU was 

measured from the top ofthe PVC weU casmg. The PVC weU casing tops were surveyed 

fisr each monitoring weU and referenced to a standard elevation, thereby aUowing 

computation ofthe reference elevation for the water level m each weU. 

AU soU borings and monitoring weU tops (top of PVC casing) were surveyed for vertical 

and horizontal control by a State of Ohio Ucensed surveyor. The survey was performed 

usmg a site specific local coordinate system for horizontal control which tied surveyed 

traverses to the on site buUdings, and a United States Geologic Survey benchmark located 

at the intersection of Webster and Leo Street for vertical control referenced to feet above 

mean sea level. Elevations were measured to the nearest 0.01 foot 

Water-level measurements were obtained at the time of the first groundwater sampling 

event on December 13-14, 1994, on January 24, 1995, and at the time of the second 

groundwater sampling event on Febmary 20, 1995. Water level measurements were 

coUected from each monitoring weU prior to the beginning of purgmg and groundwater 

sample coUection. Piezometnc surface maps for the unconfined aquifer are included as 

Drawings 22, 23, and 24. AU Drawings are included in Volume II of this report. 
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The water level measurements were coUected using the foUowing procedure. AU sampUng 

team members wore new and clean disposable gloves during measurements at each weU to 

protect team members from exposure to potentiaUy contaminated groundwater, and to 

minimize the potential for cross-contamination between weUs. The lock was removed 

from the locking weU cap just prior to measuring. WhUe standing upwind, the weU cap 

was removed and the weU was aUowed to^vent The permanent measurement reference 

pomt was then located on the PVC weU casing. 

The decontaminated two-phase mterface probe was lowered into the weU to the static 

water level. The weU was inspected for the presence of any LNAPL which might be 

presence as a layer on top ofthe static water level No LNAPL layers were detected in 

any weUs during any of the three water level measurement events. The monitoring weU 

number and the distance from the permanent reference point to the static water level were 

recorded to the nearest 0.01 foot m the bound log book. The static water elevation was 

conqmted and recorded in the bound log book. This vahie is the elevation ofthe measured 

reference point minus the depth to the water in the weU. 

The inter&ce probe was then lowered to the bottom ofthe weU to inspect the well for the 

possible presence of a DNAPL layer (a different audible signal wiU sound if the inter&ce 

probe contacts a non-water fluid). No DNAPL wasdetected m any weU during any ofthe 

three water level measurement events. The elevation of the bottom of the weU was 

computed and recorded in the bound log book. This value is the elevation of the 

measured reference point minus the depth to the bottom of the weU. The two-phase 

inter&ce probe was then removed from the well, and decontaminated. The measurement 

tape and probe were wiped along its entire length, discarding and replacing the towels as 

they became soiled. Field decontamination of the interface probe was accompUshed by 

washing the mstrument using a phosphate-free detergent foUowed by a potable water 

rinse. The equipment was then rinsed using deionized water and aUowed to air dry. 
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Section 5.0 - Geology 

The geology of the Chrysler DTPP faciUty is discussed as a means of understanding the 

nature of the subsurface and its influence on potential contaminant migration pathways. 

The discussion of the regional geology of the Dayton area provides a reference 

framework. It was prepared from published reports and avaUable site investigations 

obtained for nearby properties. The site geology was fiirther examined through 

information gathered during instaUation of the soU borings and groundwater monitoring 

weUs, with additional information obtained from the records of the water supply wells 

located on the property. 

5.1 - Regional Geology 

The regional geology of the Dayton, Ohio area has been examined and discussed by 

several authora. Original pubUcations by Norris, (1959), and Walton and Scudder, (I960) 

were reviewed. Site uxvestigations by QSource Engineering, Inc., (1993) for the Gem 

City Chemicals, Inc. &cUity, and by Mathes & Associates, (1991) for the DTPP property 

uicorporate these and several additional previous studies. The regional geology of the 

area has been summarized here from these information sources. 

The regional geologic setting of the Dayton, Ohio area consists of glacial and gladal-

fhivial (outwash stream) sediments deposited over an irregular bedrock surface. Highly 

permeable calcareous sands and gravel fiU pre-glacial or glacial vaUeys eroded into the 

underlying bedrock. These permeable glacial deposits are beUeved to be outwash deposits 

originating from retreating glaciers. The permeable deposits have formed shaUow and 

deeper aquifers separated by low permeability confining layers. The confining layers are 

tiU layers composed primarily of clay with mixtures of gravel, sand, and sUt. 

The bedrock underlying the glacial sediments is beUeved to consist of relatively 

impermeable materials. It is mapped as the Ordovician Richmond Group, and is thought to 
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be composed of soft, Ught gray, calcareous shale with interbedded layers of Umestone 

Few weUs in the region have reached the bedrock surface, which is estimated to be 250 to 

300 feet BGS in most areas. The bedrock yields Uttie to no water, provides Uttie recharge 

to the overlying aquifers, and acts as an impervious lower and lateral boundary to the 

overlying aquifers. 

Regional studies of the glacial and glacial-fluvial deposits have shown the uppermost 

recognizable geologic unit is a sand and gravel outwash deposit approximately 80 feet 

thick. This unit is typicaUy recognized as the unconfined aquifer. Discontinuous tiU layers 

have been encountered within this unit at depths between 40 and 50 feet BGS. 

The unconfined aquifer is generaUy underlain by a tUl layer present at approximately 80 

feet BGS. This tiU layer appears to be lateraUy persistent, but may absent from some 

locations in the region due either to non-deposition or erosion. TiU layers have been 

reported as massive clay units, or as zones of alternating clay with stratified sand and 

gravel. TiU layers act as confining layers which control aquifer recharge and regional 

groundwater flow. 

TUl layers are known to contain significant amounts of natural hydrocarbons. The weU 

driUers were quick to recognize the natural hydrocarbon as it was encountered in clays 

within the unconfined aquifer, and from the tiU underlying the unconfined aquifer. The 

hydrocarbon was a dark brown Uquid found as non-aqueous phase product. It was noted 

in drilUng cuttings, when baUing during cable tool drilling, and during examination of soU 

sanq)les. The State of Ohio Geological Survey was consulted regarding the hydrocarbon 

and confirmed the hydrocarbon is a natural material found throughout the regioa The 

Survey noted a major oU company had recently studied the viabiUty of hydrocarbon 

production from tiU layers in the regioit 

Regional studies indicate that a second recognizable sand and gravel outwash deposit 

underUes the tUl layer found at approximately 80 feet BGS. This lower aquifer behaves as 
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a confined or semi-confined aquifer However, if the till layer is thin or absent the 

hydrauUcaUy coimected sand and gravel units act as a single unconfined aquifer. 

Deep wells in the region suggest discontinuous tiU layers may exist within the second 

glacial outwash unit (the semi-confined aquifer), and additional semi-confined or confined 

aquifers exist at greater depths. These deeper aquifers are beUeved to be separated by tiU 

layers m much the same way as the shaUower geologic units. Deeper aquifers were not 

examined in this investigatiort 

5.2 - Site Geology 

The site geology was examined through information gathered during instaUation ofthe soU 

borings and groundwater monitoring weUs, with additional information obtained from the 

records ofthe production weUs located on the property. Refer to Drawings 11 and 12 for 

locations of the soU borings and monitoring wells in Volume II of this report. Refer to 

Attachments E and I (see Volume n of this report) for geologic logs containing 

descriptions of the materials found in the soU borings and monitoring wells. Geologic 

cross-sections were prepared using the information contained in the boring logs, 

spedficaUy differentiating the subsurfrice units containing significant amounts of clay from 

the more permeable gravel and sand units. A map showing the locations of the geologic 

cross-sections is inchided as Figure 4, and the three geologic cross-sections are inchided 

as Drawings 25, 26, and 27 m Volume n of this report. 

The site geology as determmed from mformation obtained from the borings and weUs 

consists primarily of sand and gravel with minor amounts of sUt and clay. These are the 

glacial and gladal-fluvial sediments typical of the regioit The sand and gravel is 

interbedded with tiU and clay layers composed of massive clay tmits, or zones of clay with 

sand and gravel. The uppermost two to four feet is typicaUy a disturbed clay-bearing 

material which is absent in many places, probably due to site development activities None 

ofthe borings or weUs reached the bedrock surface. 
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The uppermost geologic unit at the site is a sand and gravel outwash deposit 

approxunately 75 to 90 feet thick. This is the imconfined aquifer. Clay units, and units 

composed of clay, sand and gravel mixtures were encountered within the unconfined 

aquifer. Several of these units are lateraUy persistent suggesting they might exert some 

local control over potential contaminant migration pathways. Additional clay-bearing 

units were noted in the imconfined aquifer, but were restricted to certain smaU areas ofthe 

site. The more lateraUy persistent clay-bearing units within the unconfined aquifer are 

summarized as foUow: 

Clay Units Within the Unconfined Aquifer 

4-6ft SB-l. SB-6 (to 11' BGS), SB-9, 
MWA-5, MWA-6, 
MWB-1 (to 16* BGS). MWB-4 (to 16' BGS). MWB-5 

19-21 ft SB-2 (to 26' BGS), SB-8, SB-10 (to 26* BGS), 
MWA-3, MWA-4, MWA-5 (to 26* BGS), 
MWB-3, 
MWC-3 

29-31 ft SB-4, SB-6. SB-10, 
MWB-6, 
Production Well #4 

34-75 ft MWB-4 

39- 41 ft MWA-2, MWA-3, 
MWB-2 (to 51') 

64ft- MWB-1 (to 76' BGS). MWB-2 (to 81' BGS), MWB-5 (to 90' BGS) 

A persistent tiU layer was encountered which was interpreted as forming the confining 

layer between the unconfined aquifer and the underiying semi-confined aquifer. The 

tiiickness ofthe tiU was 20 feet in MWC-1, 23 feet in MWC-2, 14 feet m MWC-3, 15 feet 

in Production WeU #3, and 25 feet in Production WeU #4. The approximate depth to the 

top ofthe tiU layer as seen in the deeper weUs is Usted below: 
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Depth to Confining Layer at Base of Unconfined Aquifer 

'0<m:^^^Wfmk^':?'^^' 
MWB-1. MWC-1 

MWB-2, MWC-2 

MWB-3. MWC-3 

MWB-5 

MWB-6 

Production Well #3 

Production Well #4 

^^tll^pifil^irar^teB&sfeEiwn <-
76 feet BGS 

85 to 89 feet BGS 

56 to 57 feet BGS 

90ftetBGS 

44 feet BGS 

85 feet BGS 

80 feet BGS 

The semi-confined aquifer was encountered below the tUl layer in MWC-1, MWC-2, and 

m Production WeUs #3 and #4. It consists of sand and gravel with minor amounts of fine

grained material, much like the unconfined aquifer. These materials are glacial and gladal-

fluvial sediments typical ofthe regioit The monitoring weUs penetrated approximately 20 

feet ofthe uppermost portion ofthe unit. No clay-bearing units were noted in the portion 

of the semi-confined aquifer examined. DriUers logs for Production Wells #3 and #4 

describe the unit as coarse grained sand and gravel. A tUl layer was encountered in 

Production WeU #3 between 128 and 129 feet BGS. 
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Section 6.0 - Hydrogeology 

The hydrogeology ofthe Chrysler DTPP facUity is presented to gain an understanding of 

potential subsurface contaminant transport mechanisms. Groundwater flow behavior and 

aquifer properties form the hydrauUc framework for an understanding of the documented 

pattem of contamination at the site. Regional and site hydrogeology are discussed. 

6.1 - Regional Hydrogeology 

The regional hydrogeology of the Dayton area has been discussed by several authors. 

Origmal pubUcations by Norris, (1959), and Walton and Scudder, (1960) were reviewed, 

along with site mvestigations by QSource Engineering, Inc., (1993) for the Gem City 

Chemicals, Inc. faciUty, and by Mathes & Associates, (1991) and Clean Tech, (1994) for 

the subject property. 

The regional geologic setting of the Dayton, Ohio area consists of highly permeable 

calcareous sands and gravel deposited m pre-gladal or glacial vaUeys eroded into the 

underiying bedrock. These glacial deposits form shaUow and deeper aquifers separated by 

low peimeabiUty confining layers (glacial till) composed primarily of clay with mixtures of 

gravel, sand, and sUt The bedrock materials are of low permeabiUty and act to form 

lateral and lower boundaries to the flow of groundwater through the permeable materials. 

Regional studies of the permeable deposits have shown the uppermost recognizable 

hydrogeologic unit is a sand and gravel deposit approximately 80 feet thick which is 

recognized as the unconfined aquifer. Discontinuous tiU layers have been encountered 

within this unit which act as local confining layers. The hydrauUc conductivity of the 

shaUow aquifer is approximately 200 feet per day with a transmissivity reported to be 

approximately 15,000 to 40,000 square feet per day (QSource Engineering, Inc.). 
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Studies completed by Dames & Moore in 1991, and reviewed by Clean Tech, 1994 for the 

DAP site which is located about four mUes north of this site, included an aquifer recovery 

test which monitored drawdown in the monitoring weUs and piezometers surrounding the 

pumping weU. Transmissivity values in the range of 249,000 gaUons per day per foot to 

747,000 gaUons per day per foot were reported. The transmissivity appears to generaUy 

be lower in the shaUow part ofthe aquifer and increases with depth. 

The Uthology ofthe deeper aquifer is very sinular to the shaUow aquifer Based on reports 

prepared for Gem City Chemicals, the saturated thickness of the deep aquifer is 

approximately 60 feet thick. HydrauUc conductivity values range from 140 to 200 feet per 

day. Reported transmissivity iranges from 1,200 to 12,000 square feet per day. The 

reported storage coefficient of 0.001 is within the expected range for a confined aquifer. 

Values for the aquifer parameters developed by CH2M HUl for the development of the 

Miami South WeU Held were reviewed by Clean Tech, 1994: 

Upper Aquifer 

HydrauUc Conductivity 

Storativity 

0.003 ft/sec (260 ft/day, 2021 GPD/ft^ 

0.2 ft/ft 

TiU Lavers 

HydrauUc Conductivity 

Storativity 

0.44 X 10-^ ft/sec (0.04 ft/day, 0.3 GPD/ft̂ ) 

Oft/ft 

Lower Aquifer 

HydrauUc Conductivity 

Storativity 

0.001 ft/sec (87 ft/day, 710 GPD/fl*) 

0.00001 fr/ft 

The analysis assumed a 50 foot thick saturated zone in the upper aquifer, and variable 

thickness for the tiU and lower aquifer. The transmissivity values were not calculated 
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directiy AU values were calculated assuming that each of the layers were homogeneous 

and isotropic. Due to the directions of flow that were calculated, the calculated hydrauUc 

conductivities are Ukely to reflect the horizontal conductivity in the "upper" and "lower" 

aquifers, and the vertical conductivity through the tiU. Considerable local variabUity from 

these values is Ukely across the region. 

During the pump test conducted at Gem City Chemicals, Inc. on Febmary 21, 1990, the 

recovery weU was pumped at a rate of 340 gpm and the water level in the piezometer 

instaUed 3.5 feet away from the pumping weU was monitored. The drawdown was 0.75 

feet after 450 minutes of pumpmg. This gives a reported value for transmissivity of 

52,900 square feet per day or 395,000 gaUons per day per foot, and a hydrauUc 

conductivity of 0.226 centimeters per second (755 ft/day). This value is about three times 

the average value calculated from the regional studies. 

Based on these values, the pre-pumping groundwater flow velocity was estimated to be 

about 1.2 feet per day. The current flow velocity in the area surrounding the pumping 

weU is estimated to be 6.4 feet per day. The potentiometric sur&ce elevations have been 

measured in the two weU clusters located at the northeastem and southwestem Umits of 

Gem City Chemicals, Inc. The levels measured in the three weUs in each chister are 

similar, which indicated that the groundwater flow is neariy level at both locations. 

Due to the presence of the tUl layer separating the vaUey fiU deposits into "upper" and 

"lower" aquifer systems, the direction of groundwater flow was evaluated separately at 

Gem City Chemicals for each of the two layers. As described previously, a low-

permeabUity tiU layer is present beneath Gem City Chemicals, Inc. and for at least one-half 

mile surrounding the site. This tiU layer effectively isolates the uppermost, unconfined 

aquifer at Gem City Chemicals, Inc. from deeper confined aquifers. 

Ground-water flow directions in the lower aquifer have changed considerably during the 

past thirty years, due to changes in water usage in the surrounding areas. Clean Tech, 

e \usr-data\chrysler\davton^eports\rpt995 doc 48 



1994 reported that potentiometnc maps compUed by Noms & Spiker for 1959 and 1960 

(prior to the time when the Miami South WeU Field began operations) show groundwater 

flow to the southwest, toward a wide cone of depression developed beneath the central 

business district of Dayton, and also toward industrial faciUty water supply weUs to the 

southwest. A major cone of depression developed beneath the South Miami WeU Field 

foUowing the beginning of water production from the weU field in the early 1960's. Maps 

compUed by CH2M HUl for 1972 show this cone of depression. The location of Gem City 

Chemicals, Inc. appeared to be on or near a groundwater divide between these two cones 

of depression, and (the direction of groundwater flow at the DTPP site was thought to be 

either to the north or to the south, or it could fluctuate depending on recharge variations 

and variabiUty in the pumping rates at the city's weU field. 

In August of 1988, the City of Dayton adopted a WeU Field Protection Program to protect 

its drinking water suppUes. The southem limit ofthe Miami WeU Field Protection Ovetiy 

District is Stanley Avenue, which borders the DTPP property. WeU yields for wells within 

the area as published in Norris & SpUcer (1966) range from 20 gaUons per minute (No. 

209) to a mjnrimiim of 1,000 gaUons per minute (No. 212), as reported by Clean Tech, 

1994. A test weU m the South Miami WeU Field punned at a rate of 2,283 gaUons per 

minute. The City's Mad River WeU Field is approximately two mUes to the east ofthe site 

and does not receive any recharge from this area as reported by QSource Engineering. 

The imconfined aquifer has been widely utilized as a water source throughout the regioa 

The main source of groundwater recharge to the unconfined aquifer is infiltration from 

local rivers. Direct recharge by precipitation, and recharge by subsurface flow from the 

edges of buried vaUeys provide lesser amounts of recharge to the aquifer. AvaUable 

annual precipitation is higher during the months of March through June in the Dayton 

regioa 

Wells constmcted in portions of the aquifer having a substantial saturated thickness may 

yield up to 1,000 gaUons per minute (gpm) for a short period of time, although yields of 

e \osr-dataWhrysler\dayton\reports\rpt99 J doc 49 

file:///osr-dataWhrysler/dayton/reports/rpt99


100 gpm to 500 gpm are more common. The presence of thick layers of till withm the 

aquifer has been shown to decrease these short-term yields up to 50%\ Areas having thin 

deposits of sand and gravel, such as locations near the edges of the buried vaUeys, have 

been shown to yield substantiaUy less water. 

The unconfined aquifer is generaUy underlain by a tiU layer present at approximately 80 

feet BGS. This tiU layer appears to be lateraUy persistent across areas on the order of a 

mile, but evidence suggests it may be discontinuous on a larger regional scale across the 

entire buried vaUey in the Dayton regioa The tiU has been found to be absent from some 

locations in the region due either to non-deposition or erosion. 

TiU layers have been reported as massive clay units, or as zones of alternating clay with 

stratified sand and gravel TiU has been shown to have low permeabiUty and yields Uttie 

water to weUs. It has been used as a local aquifer for domestic or farm water supply weUs 

(up to 12 gpm) near the edges ofthe buried vaUey deposits when sand and gravel content 

are high within the till 

TUl layera generaUy act as confining layers, controlling aquifer recharge and creating 

barriers to groundwater flow. Norris examined recharge to the aquifer underiying a 

regional tiU layer and found that leakage through the confining layer was responsible for 

the m^ority of the groundwater recharge to the lower aquifer. This leakage was not 

assumed to represent a breach in the tUl layer, but rather uniform transmission of water 

through the tUl under a hydrauUc gradient A leakage coefficient was computed for the tiU 

of 0.003 gaUons per day per cubic foot 

Regional studies indicate that a second recognizable sand and gravel outwash deposit 

underUes the tiU layer found at q}proxiinately 80 feet BGS. This lower aquifer behaves as 

a confined or semi-confined aquifer. However, if the tiU layer is thin or absent the 

hydrauUcaUy coimected sand and gravel units wiU act as a single unconfined aquifer. This 
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second recognizable sand and gravel deposit is the semi-confined aquifer examined during 

this mvestigation. 

The semi-confined aquifer is utilized as a major water source throughout the region for 

municipal suppUes. The main source of groundwater recharge to the semi-confined 

aquifer is the overlying unconfined aquifer. WeUs constmcted in the semi-confined aquifer 

have routinely yielded 2,000 gpm for extended periods of time. Chemical quaUty of the 

water from the unconfined and semi-confined aquifers has been shown to be simUar by 

Walton and Scudder, 1960. 

Deep wells in the region suggest discontinuous tiU layers may exist within the second 

glacial outwash unit (the semi-confined aquifer), and additional semi-confined or confined 

aquifers exist at greater depths. These deeper aquifers are beUeved to be separated by tiU 

layers in much the same way as the shaUower geologic units. ' 

6.2 - Site Hydrogeology 

The hydrogeology of the site was examined through information gathered from 

groundwater monitoring weUs, with additional mformation obtained from the records of 

the production weUs located on the property. The hydrogeology ofthe site is typical of 

the regioa The permeable subsurfiu:e materials consist of glacial and gladal-fluvial 

sediments made up of sand and gravel with mmor amounts of silt. The sand and gravel is 

interbedded with tUl and other clay layers composed of massive clay units, or zones of clay 

with sand and gravel. Two aquifers were examined in this mvestigation: the shaUow 

unconfined aquifer and the deeper semi-confined aquifer. 

Slug Testing 

HydrauUc conductivity testing was attempted foUowing coUection of the first round of 

groundwater samples on December 15 and 16, 1994. The planned hydrauUc conductivity 

testing employed slug testing techniques. A slug test consists of causmg a water-level 
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change within a weU and measuring the rate at which the water level returns to its initial 

level This rate of recovery can be related to the hydrauUc conductivity ofthe surrounding 

aquifer material. 

Approximately one gaUon of deionized water was added to the weUs. The volume of 

water added was chosen to displace an equal volume of water equivalent to approximately 

five feet of standing water in the weU. The slug tests were conducted using a digital data 

logger and pressure transducer. AU equipment in contact with the weU or groundwater 

was decontaminated usmg a solution often percent methanol in potable water. The length 

of the transducer cable and the probe were wiped clean using the methanol solution, 

discarding and replacing the towel as it became soUed, and rinsed using deionized water. 

r Slug testing of the groundwater monitoring weUs was attempted, but provided minimal 

' informatioa The aquifer materials encountered in both the unconfined and semi-confined 

r aquifers were recognized to have extreme permeabiUty and porosity when first described 
I 

during the weU and boring installations. Published reports indicate these aquifers can have 

porosity values up to approximately 35%, and transmissibiUty of approxunately 280,000 

gaUons per day per foot in the Dayton area. This extreme permeabUity as encountered at 

the site made the slug testing method minimally effective as a means of determining 

representative aquifer characteristics. 

6.2.1 - Unconfined Aquifer 

The hydrogeology of the unconfined aquifer was investigated through analysis of water 

level elevations, interpretation of groundwater flow direction and gradients, examination 

of the relationship between the water level measurements and confining units as 

encountered in the wells, and the pattem of contamination as observed in the groundwater 

and soU across the site. 
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Water Level Elevations. Flow Direction and Gradient 

Water level measurements were coUected at each groundwater monitoring weU on a 

monthly basis for a period of three months on December 13-14, 1994, on January 24, 

1995, and on Febmary 20, 1995. The interpreted direction of groundwater flow was 

computed for each set of water level measurements as shown in Drawings 22, 23 and 24 

presented in Volume n of this report. 

The maps show a generaUy non-uniform groundwater elevation change, producing a 

variable gradient, across the site from the southwest toward the northeast for the three 

measurement sets. The gradient near the southwestem portion of the site was 

approximately 0.0003 feet/foot, and became steeper in the northeastem portion ofthe site 

where the gradient was approximately 0.001 feet/foot for aU three measurement sets. The 

groundwater flow gradient appeared to vary across the site for each set of water level 

measurements, but the amount of variance in the gradient appeared to remain constant 

between measurement sets. 

AU January 1995 water elevations feU approximately 0.5 to 1.0 foot in the unconfined 

aquifer from the December 1994 levels. AU Febmary 1995 water elevations feU 

^proximately 0.25 to 0.5 foot in the unconfined aquifer from the January 1995 levels. 

The interpreted direction of groundwater flow m the unconfined aquifer across the subject 

site remained toward the northeast for the three sets of water level measurements. 

Water Levels and Cnnfininfj; Layers 

The direction of groundwater flow potential in the semi-confined aquifer could not be 

uniqudy established because the water devation levels and pattem of water levd 

fluctuations over time in the MWC-3 weU suggest that weU appears more sinular to the 

unconfined aquifer weUs, that is, the MWC-3 weU appears to be hydrauUcaUy connected 

to the unconfined aquifer. 
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The hydrauUc connection of the MWC-3 well with the unconfined aquifer might best be 

explained by an examination ofthe configuration ofthe tiU layer in that portion ofthe site. 

Refer to geologic cross-section A-A' included as Drawing 25 in Volume n of this report. 

The tiU layer which is most lateraUy persistent, and could best be interpreted as the 

confining layer separating the two aquifers, occurs at approximately 85 to 90 feet BGS. 

The tiU encountered at the shaUower depth of 57 feet BGS in MWC-3, and at 44 feet BGS 

in MWB-6 can now be reUably identified as a tiU layer other than the principal confining 

tiU layer separating the aquifers. 

The tUl encountered in MWC-3 and MWB-6 may corrdate to one of two clay layers noted 

in MWB-2 at 39 to 51 feet, or between approximately 64 to 84 feet BGS. These clay 

units are interpreted to be whoUy witiun the unconfined aquifer. Therefore, these lines of 

evidence support the condusion that the MWC-3 well, although completed bdow a 

twdve foot thick tiU layer, is completed in a portion of the imconfined aquifer 

hydrauUcaUy connected to the same sands screened in the MWA and MWB weUs. The 

hydrauUc connection between the MWC-3 weU and the unconfined aquifer apparentiy 

occurs because the tiU layer seen ui the southeastem portion of the site becomes 

substantiaUy thinner and ceases to be a barrier to flow m the east central portion of the 

site. 

The tiU layer has apparently protected the portion ofthe unconfined aquifer bdow the tUl 

layer from encountering significant contamination by organic confounds. The MWB-3 

weU, convicted in the unconfined aquifer above the tUl layer, was found to have 8612.8 

ppb total VOCs in the first round groundwater sample, and 13,727.6 ppb total VOCs in 

the second round groundwater sample. Both groundwater samples coUected from MWC-

3 were found to have less than detectable levels of total VOCs. 

Cnntaminant Distribution Pattems 

Contaminant distribution pattems were examined for each mapped contaminant. The 

levels of tetrachloroethylene in the unconfined aquifer appear to be greatest in the central 
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portion of the faciUty within Area A and Area B. The levels of tnchloroethene in the 

imconfined aquifer appear to be greatest along the southem portion ofthe site in Area C. 

Contamination is greater in the shaUow portion ofthe unconfined aquifer than the deeper 

portions of the same aquifer suggesting groundwater m contact with the base of the 

unsaturated soU zone is in contact with a contamination source, possibly for only a Umited 

period of time during seasonal water level fluctuations. Seasonal water levd fluctuations 

as observed during this investigation appeared to remove groundwater from contacting 

contaminated soU. As the water level feU during the three month period of this 

investigation, the overaU level of groundwater contamination by VOCs decreased. 

The groundwater contamination plumes as shown on the isoconcentration tnaps conform 

weU to the interpreted groundwater flow directioa The contaminant plumes m Areas A 

and B appear to origmate from locations within the plant The plume shown in Area C 

appears to origmate dther from the portion ofthe site directiy adjacent to Leo Street, or 

from an off-site source. 

Production WeU #2, completed in the unconfined aquifer, was the site production weU 

found to contain detectable contamination by organic conqiounds during preUminaty 

testmg of groundwater quaUty in 1989 and 1990. This weU is operational but is not used 

routindy at this time. The weU was pumping tested when instaUed and found to be suited 

to operate in the range of 600 to 750 gpm with a specific yield of 30. gpm per foot of 

drawdowa 

6.2.2 - Semi-Confined Aquifer 

The semi-confined aquifer was encountered bdow the tiU layer in MWC-1, MWC-2, and 

is shown in records of Production WeUs #3 and #4. As previously discussed, the MWC-3 

weU appears to have been completed in the unconfined aquifer directiy below a tiU layer 

contained within the unconfined aquifer The direction of groimdwater flow in the semi-
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confined aquifer is not clear at this time because only two weUs yield reUable water 

devations for the semi-confined aquifer. 

The semi-confined aquifer consists of sand and gravel with minor amounts of fine-grained 

material much Uke the unconfined aquifer. The monitoring weUs penetrated 

approTomatdy 20 feet ofthe uppermost portion ofthe aquifer. No clay-bearing units were 

noted in the portion ofthe semi-confined aquifer examined. DriUers logs for Production 

Wells #3 and #4 describe the unit as coarse grained sand and gravel. A tiU layer was 

encountered in Production WeU #3 between 128 and 129 feet BGS. 

Production WeU 3 appears to have been screened in a zone approximately 115 to 135 feet 

deep in the semi-confined aquifer A pumpmg test was not performed, but the weU was 

pumped as much as 1,000 gaUons per minute during initial operation and testing. WeU 3 

was permanently abandoned in 1994 and replaced by WeU 4. 

Production WeU 4 appears to have been screened in a zone ^proximatdy 118 to 150 feet 

deep in the semi-confined aquifer. A pumping test was not performed, but the weU was 

pumped at 614 gaUons per minute during initial operation and testing. 

Based on the findings ofthe two groundwater sampling rounds the semi-confined aquifer 

does not appear to be affected by VOC contamination at this time. No VOCs were 

detected in any weU completed in the semi-confined aquifer m either groundwater 

san^ling round. 

6.2.3 - Vertical Flow Potential 

The vertical flow potential provides an assessment of the potential for movement of 

groundwater, and potential contaminants, from one aquifer to another. The avaUable 

information as compUed during regional hydrogeological analysis, and for the site specific 

information generated as a part of this investigation indicate the potential exists for 
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groundwater to move downward from the unconfined aquifer to the semi-confined 

aquifer. 

It has been weU established that recharge to the semi-confined aquifer across the region is 

primarily derived from leakage through the tiU layer separating the aquifers. A leakage 

coefl&dent has been proposed by Norris of 0.003 gaUons per day per cubic foot of tiU. Site 

water level measurements support this regional relationship. The water levds measured in 

the MWC-1 and MWC-2 weUs were consistently lower than the water levels in the weUs 

completed in the unconfined aquifer. Water levels were 3.5 feet to 5 feet lower in the 

semi-confined aquifer in the three sets of water levd measurements. This head difference 

between the aquifers indicates that a hydrauUc gradient exists between the two aquifers 

creating the potential for movement of contaminated groundwater from the unconfined 

aquifer downward into the semi-confined aquifer across the site. 
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Section 7.0 - Findings and Discussion for Soil Samples 

The soU samples coUected from the soU borings and the groundwater monitoring weUs 

were examined in the field, and laboratory analyzed for targeted chemical analysis and 

geotechnical evaluation ofthe subsurface materials. 

7.1 - Chemical Analysis and Findings 

SoU samples were coUected from each soU boring and groundwater monitoring weU boring 

and analyzed for TCL VOCs and TAL metals. Selected soU samples were coUected and 

analyzed for TOC. The QA/QC program for chemical analysis of the soU samples 

consisted of the coUection and analysis of dupUcate samples, spiked samples, and 

equipment blanks. The chain of custody documentation, any QA/QC sample analytical 

results and the laboratory results are mcluded as Attachment F for the soU boring samples, 

and as Attachment J for the soU samples coUected from the monitoring wdl borings, both 

of which are presented in Volume m of this report SoU samples coUected for laboratory 

analysis are listed bdow: 

Soil Samples Collected from Soil Borings 

SB-I 

SB-2 

SB-3 

SB-4 

SB-5 

SB-6 

SB-7 

SB-8 

SB-9 

SB-10 

n ^ s 
9-11 ft 

19-21 ft 

14-16 ft 

14-16 ft 

29-31 ft 

14-16 ft 

24-26 ft 

24-26 ft 

19-21 ft 

29-31 ft 

^ • ^ ^ ^ ^ M ^ I ^ ^ H 
TCL VOCs, TAL Metals 

TCL VOCs, TAL Metals 

TCL VOCs, TAL Metais 

TCL VOCs, TAL Metals, TOC 

TCL VOCs, TAL Metals 

TCL VOCs, TAL Melals 

TCL VOCs, TAL Metais 

TCL VOCs, TAL Mclals 

TCL VOCs, TAL Metals 

TCL VOCs. TAL Metals 
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Soil Samples Collected from Monitoring Well Borings 

U^isk^^^-
MWA-1 

MWA-2 

MWA-3 

MWA-4 

MWA-5 

MWA-6 

MWB-1 

MWB-2 

MWB-3 

MWB^ 

MWB-5 

MWB-6 

m^k^ 
24-26 ft 

19-21 ft 

24-26 ft 

24-26 ft 

24-26 ft 

24-26 ft 

49-51 ft 

24-26 ft 

24-26 ft 

19-21 ft 

24-26 ft 

24-26 ft 

^ ^ « ? ^ l i k ^ t e « ^ t e i n e ^ ^ - ^ 

TCL VOCs, TAL Metals 

TCL VOCs. TAL Metals 

TCL VOCs, TAL Metals 

TCL VOCs, TAL Metals 

TCL VOCs, TAL Metals 

TCL VOCs, TAL Metals 

TOC 

TCL VOCs, TAL Metals 

TCL VOCs, TAL Metals, TOC 

TCL VOCs, TAL Metals, TOC 

TCL VOCs, TAL Metals. TOC 

TCL VOCs, TAL Metals 

Chemical Analv.si.7; VQCs 

The laboratory analysis detected a total of twdve volatile organic compounds m the soU 

sauries as listed in the foUowii^ tables. 

Soil VOCs for Sofl Boring Samples 

^ ^ ^ ^ ^ ^ s ^ ^ ^ k 
I^^^^B 

tetiacblotoetfaylene 

tnchloroethene 

dicfalaromethaiie 

1,2-dicfaloroethene 
(total) 
d s - U 
dichloioetliylene 

^•ia^*^ ^B 
45 

16 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

490 

75 

ND 

ND 

ND 

^ M 
14 

ND 

ND 

ND 

ND 

H 
860 

47 

ND 

ND 

ND 

to 
38 

54 

37 

ND 

ND 

H 
280 

20 

ND 

ND 

ND 

480 

ND 

ND 

ND 

ND 

390 

2600 

33 

15 

15 

M 
ND 

3100 

ND 

110 

110 

VOCs in Soil Sanqiles firom Soil Borings. 
All Resolts in Parts per Billion (ug/kg). 
ND denotes analyte was not detected at the laboratory detection levels. 
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Sofl VOCs for Monitoring Wdl Boring Samples 

^ t l ^ ^ ^ 
tetrachloroethylene 

tnchloroethene 

dichlorometNn? 

l,2-dichloroethene(total) 

cis-1,2 dichloroethylene 

1,1,1-tnchloroethane 

1,2-dichlorobenzene 

n-butylbenzene 

sec-butylbenzene 

n-propylben2ene 

1,3,5-triinethylbenzene 

\*Iy?Xfi9v< 

5300 

91 

26 

ND 

ND 

25 

ND 

ND 

ND 

ND 

ND 

^ ^ _ v ^ 

1800 

200 

ND 

ND 

ND 

640 

29 

ND 

ND 

ND 

ND 

260 

52 

ND 

ND 

ND 

160 

ND 

ND 

ND 

ND 

ND 

:MSp.4MWAS 

150 

1300 

ND 

140 

140 

ND 

ND 

52 

50 

28 

15 

300 

64 

ND 

ND 

ND 

39 

ND 

ND 

ND 

ND 

ND 

f-<^. •• s"- V 

ND 

90 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

VOCs in Soil Samples firom Monitoring Wells. 
All Results in Parts per Billion (ug/kg). 
ND denotes analyte was not detected at the laboratory detection levds. 

SoU VOCs for Monitoring Wdl Boring Sampi 

tnchloroethene 

l,2-dichlon)etheae (total) 
cis-1,2 dichloroethylene 
1,1,1-tiichloroethane 

^H 
4000 
ND 
20 

ND 
ND 
ND 

1,1-dichloioethane ND j 

^K 
ND 

1200 
15 
81 
81 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

^H 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ies 

ND 
470 

14 
ND 
ND 

14 
ND 

i ̂ M 
ND 
400 
ND 
53 
53 

420 
17 

VOCs in Soil Samples firom Monitoring Wells. 
AU Results in Parts per Billion (ug/kg). 
ND denotes analyte was not detected at the laboratory detection levels. 

Three isoconcentration contour maps were generated which show the interpreted 

distribution of volatile organic compounds in the soU based on the laboratory results. 

Maps were prepared for: total VOCs, tetrachloroethylene, and trichloroethene. These 

maps are included as Drawings 13, 14, and 15 in Volume II of this report. 
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Total VOCs - Drawing 13 

The isoconcentration map for total VOCs was contoured using 50 ppb, 100 ppb, 500 ppb, 

1,000 ppb and 5,000 ppb contours. The isoconcentration map shows elevated levels of 

total VOCs were detected in the sods in the foUowing areas: 

• Area A: within the northem portion of BuUdings 40A and 40B; iu the 

paved area immediately north and east of those buUdings; and in the area of 

the former TCA tank south of BuUding 53; 

• AreaB: to the north of BuUdmg 59; in the area near Biuldii^ 47 extending 

northward and toward the east; and in the area north of the boUer house 

and northeast of BuUding 47; 

• AreaC: along the southem portion ofthe site adjacent to Leo Street south 

of BuUdmg 59, BuUding 3 A and BuUdings 40, 40A and 40B. 

Tetrachloroethvlene - Drawing 14 

The isoconcentration m ^ for tetrachloroethylene was contoured using 50 ppb, 100 ppb, 

500 ppb, 1,000 ppb and 5,000 ppb contours. The isoconcentration map shows devated 

levels of tetrachloroethylene were detected m the soils in the foUowing areas: 

• Area A within the northem portion of BuUdings 40A and 40B; m the 

paved area immediatdy north of those buUdings; and in the area of the 

former TCA tank south of BuUding 53; 

• AreaB: to the north of BuUdmg 59; in the area near BuUdmg 47 extendmg 

northward and toward the east; and in the area north of the boUer house 

and northeast of BuUding 47; 

• AreaC: contamination was noted to a lesser degree than Area A or Area ]3 

along the southem portion of the site adjacent to Leo Street south of 

BuUdmgs 40, 40A and 40B. 
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Trichloroethene - Drawing 15 

The isoconcentration map for trichloroethene was contoured using 50 ppb, 100 ppb, 500 

ppb, 1,000 ppb and 5,000 ppb contours. The isoconcentration map shows elevated levels 

of trichloroethene were detected in the soils in the foUowing areas: 

• Area A: withm the northem portion of BuUdings 40A and 40B; in the 

paved area immediatdy north of those buUdings; and in the area of the 

former TCA tank south of BuUdmg 53; 

• AreaB: in the area to the west of BuUding 47 with contamination noted to 

a lesser degree than seen in Area A or Area C; 

• AreaC: along the southem portion ofthe site adjacent to Leo Street south 

of BuUding 59, BuUding 3 A and BuUdmgs 40, 40A and 40B. 

The soU sample results and interpreted distribution of contaminants revealed the foUowing 

pattems of contamination in the soU across the Chrysler Corporation proper^: 

• The levels of tetrachloroethylene in the soU appear to be greatest in the 

central portionof the facility within Area A and AreaB. The distribution 

of the tetrachloroethylene controls the total VOCs distribution pattem in 

this portion ofthe site. The affected areas are within the northem portion 

of BuUdings 40A and 40B; in the paved area immediatdy north and east of 

those buUdings; in the area ofthe former TCA tank south of BuUding 53; 

to the north of BuUding 59; in the area near BuUding 47 extending 

northward and toward the east; and in the area north of the boUer house 

and northeast of BuUdmg 47; 

• The levels or trichloroethene m the soU appear to be greatest along the 

southem portion of the site within Area C. The distribution of the 

trichloroethene controls the total VOCs distribution pattem in this portion 

of the site. The affected area is adjacent to Leo Street south of BuUding 

59, BuUding 3 A and BuUdings 40, 40A and 40B. 
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These findings are in agreement with the work completed during previous sod 

investigations at the &ciUty, and with the soU vapor survey completed as a part of this 

investigatioa The soU vapor survey permitted identification of recognizable areas of the 

site having a particular pattem of VOC contamination in the vadose zone. These areas 

(Area A B, C) were presented as a working modd of the site conditions usefiil m the 

discussion of soU contamination pattems, and identification of potential contamination 

sources. 

The areas near BuUdmgs 40A and 40B, the area to the south of BuUdmg 53 near the 

former TCA tanks, the area east of BuUding 50, and the westem and southem portions of 

the former MaxweU Complex are identified as areas where devated levds of VOCs are 

present m the soU. Significantiy devated levels of VOCs have been identified in the soU in 

close proximity to the local water table. 

Chemical Analysis: Metais 

The laboratory analysis detected the foUowing metals in the soU samples from the soU 

borings and the monitoring weU borings. The results are Usted in the foUowing tables. 
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1 ^ ^ 
Aluminum 
Banum 
Beryllium 

Calcium 
Outmuum 
Cobalt 
Silver 
Copper 
Sodium 
Vanadium 
Zinc 
Antimony 
Arsenic 
Lead 
Selenium 
ThaUrmn 
Mercury 

1600 
7.2 
ND 
0.65 

140,000 
7.1 
ND 
3.9 
2.2 
280 
ND 
16 

ND 
4.8 
2 

ND 
1.2 
ND 

1400 
12 

ND 
0.63 

110,000 
6.9 
ND 
3.1 
8.9 
140 
ND 
18 

ND 
4.3 
2 

ND 
1.3 
ND 

Sofl Meta l s for Soil Bo r ing Sample s 

1900 
11 

ND 
0.58 

130.000 
6.9 
ND 
3.6 
8.7 
190 
ND 
20 

ND 
5.6 
2 

ND 
0.8 
ND 

NS»i4^. 

1900 
11 

0 22 
0.67 

260,000 
5.6 
4.6 
2.7 
8.7 
200 
8.2 
16 

ND 
3 
2 

ND 
1.7 
ND 

1700 
12 

ND 
0.53 

130,000 
8.7 
ND 
3.3 
8 

210 
ND 
14 

ND 
16 
3 

ND 
1.4 
ND 

•1800 
11 

ND 
0.72 

100.000 
5 

ND 
3.2 
9.7 
210 
ND 
17 

ND 
5.4 
2.4 
ND 
L8 

ND 

1500 
12 

ND 
0.73 

140,000 
4.5 
ND 
2.8 
10 

180 
ND 
24 

ND 
6.4 
2.5 
ND 
1.2 
ND 

1900 
11 

ND 
0.47 

110,000 
6.8 
ND 
2.9 
7.2 
160 
ND 
16 

ND 
6.5 
4.1 
ND 
Ll 
ND 

1600 
8 

ND 
0.72 

77,000 
5.2 
ND 

3 
8.1 
290 
ND 
19 

ND 
5.2 
1.6 
ND 
1.3 
ND 

1400 
9.6 
ND 
0.46 

70,000 
4.8 
ND 
2.4 
8.1 
140 
ND 
22 

ND 
3 

2.8 
ND 
0.94 
ND 

Vfetals in Soil Samples from Sod Borings. 
All Results in Parts per ̂ fillion (mg/kg). 
ND denotes analyte was not detected at the laboratory detection levels. 

Sofl Metals for Monitoring Well Boring Samples 

Metals in Soil Samples fiom Momtoiing Wells. All Results m Parts per Million (mg/kg). 
ND denotes analyte was not detected at the laboratory detection levels. 
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^ ^ \ 
Aluminum 
Banum 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Silver 
Copper 
Sodnun 
Vanadium 
Zinc 
Antimony 
Arsenic 
Lead 
Selenium 
Thallium 
Mercury 

Sofl Me tab for Monitoring WeU Boring Samples 

2100 
12 

0.088 
0.62 

83,000 
7.2 
5.1 
3.7 
10 
140 
9.5 
22 
ND 
7.1 
3.5 
ND 
2 

ND 

1500 
12 
0.3 

0.68 
140.000 

6.8 
8.2 
3.1 
12 
190 
9.5 
19 

ND 
6 
3 

ND 
4.6 
ND 

2000 
14 

0.23 
0.62 

190,000 
6.5 
4.4 
2.5 
8.8 
160 
7.4 
18 

ND 
4.1 
4.6 
ND 
1.6 
ND 

1 ^ ^ 
1900 
13 

0.21 
0.67 

' 260.000 
6.2 
4.8 
2.5 
9.1 
130 
8.6 
18 

ND 
4.1 
4.5 
ND 
1.6 
ND 

2100 
10 

0.27 
0.55 

73,000 
6.3 
8.3 
2.7 
9.1 
170 
11 
22 
ND 
8.4 
3.3 
ND 
2.1 
ND 

2900 
10 

0.28 
0.77 

100,000 
7 

44 
3.1 
8.1 
130 
8 
18 

ND 
3.5 
2.6 
ND 
0.75 
ND 

Metals in Soil Samples fiom Momtoiing WeUs. AU Results m Parts per A^Uion (mg/kg). 
ND denotes analyte was not detected at the laboratory detection levels. 

The detected metal spedes were compared to the mean concentrations of those metals 

occurring naturaUy in soUs ofthe Eastem United States (includes Ohio). This information 

was compUed by the United States Geological Survey and presented in the 1984 

pubUcation Element Concentrations in SoUs and Other Surfidal Materials of the 

Conterminous United States . Professional Paper 1270, by Shacklette and Boemgea A 

summary of this comparison is presented in the foUowing table. 

Comparison of Mean Metals Concentration and Sample Concentrations 

^m^mrwrn^ 
Ahnmnnm 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

i Cobalt 

1400-2900 ppm (aU) 
7.2 -15.0 ppm (aU) 

0.099-0.3 ppm (10 of 21) 
0.3-O.78 ppm (all) 

70,000-260.000 ppm (all) 
4.5-9.0 ppm (all) 

2.6-8 3 ppm (12 of 21) 

5.7 % 
420 ppm 
0.85 ppm 

None Given 
0.65 % 
52 ppm 
9.2 ppm 
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Metalff 

Silver 
Copper 
Sodium 
Vanadium 
Zinc 
Annmony 
Arsemc 
Lead 
Selemum 
Thallium 
Mercury 

2.0-4.2 ppm (aU) 
2.2-12.0 ppm (all) 
120-290 ppm (all) 

5.4-11.0 ppm (12 of 21) 
14-24 ppm (aU) 

AU Not Detected 
2.5-16.0 ppm (aU) 
1.6-4.6 ppm (aU) 
AU Not Detected 

0.61-4.6 ppm (aU) 
AU Not Detected 

Eastern US Mean 
' dhcludes Ohio) 

None Given 
22 ppm 
0.78 % 
66 ppm 
52 ppm 

7.4 ppm 
17 ppm 

None Given 

A total of eighteen metals species were targeted for analysis. Three of the targeted metals 

were below detectable levels in the samples. Thirteen metals were found to be within the 

Eastem United States mean values for those metals. Two metals were found to be present 

at levels significantiy above the Eastem United States mean values. Calcium was 

measured m the range between 7 % and 26 % for aU the soU samples. This range is weU 

above the Eastem United States mean value of 0.65 %, but within the expected range for 

calcium in the Dayton, Ohio area because the sands and gravels underiying the area are 

known to be calcareous sediments, that is, made up of caldum-bearing minerals. Arsenic 

was measured in the range between 2.5 ppm and 16.0 ppm The Eastem United States 

mean value is 7.4 ppm, however, the observed range of naturaUy occurring arsenic was 

reported up to 73 ppm for the Eastem United States. 

Three metals, cadmium, sUver, and thallhim, were not assigned mean values in the 

referenced report. Common ranges for cadmium and sUver were compUed by Dragun, 

1988 and were compared to the analyzed samples. Cadmium concentrations were 

between 0.3 and 0.78 ppm for aU samples which is within the common range reported for 

cadmium of 0.01 to 7.0 ppm. SUver concentrations were within the range of 2.0 to 4.2 

ppm for aU samples which is within the common range reported for sUver of 0.1 to 5.0 

ppm. Thallium was detected in aU samples at concentrations in the range of 0.61 to 4.6 

ppm 
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Chemical Analvsis- TOC 

SoU samples were coUected and analyzed for TOC. The samples coUected for TOC 

analysis were selected as representative of the subsurface materials encountered. 

Laboratory results for the TOC analysis are Usted below: 

Total Organic Carbon in SoU Samples 

35,000 

msB^m-;; iŝ MSWsa&̂ i #>insys^v 

17,000 100 

MmBi^.t^wmt^-

18,000 21,000 

TOC in SoU Samples. 
AU Results in Parts per MiUion (mg/kg). 

Organic carbon typicaUy exists in a variety of oxidation states. Some of these carbon 

confounds can be oxidized fiirther by biological or chemical processes. TOC provides a 

direct expression of the total organic content of the sample independent of the oxidation 

state ofthe organic matter. TOC does not measure other organicaUy bound dements that 

can contribute to the total oxygen demand during the oxidation process. 

The TOC concentrations in the range of 17,000 to 35,000 ppm indicate significant organic 

carbon is available to be oxidized fiirther by biological or chemical processes. The 

relatively low concentration of TOC found m MWB-3 @ 49' indicates relatively Uttie 

organic carbon is avaUable for biological or chemicd oxidation in that sample. 

QA/QC 

The QA/QC program for chemical analysis ofthe soU samples consisted ofthe coUection 

and analysis of dupUcate samples, spiked samples, and equipment blank. Two dupUcate 

soU saii^)les were coUected and analyzed as was done for aU soU samples. MWA-7 is a 

dupUcate sample of MWB-2 from 24'. MWB-7 is a dupUcate of MWB-4 from 19'. SoU 

samples were spUced in the laboratory, analyzed and the results were retained at the 

laboratory in their records retention system. One equipment blank was collected by 

pouring deionized water over the decontaminated sampUng equipment and coUecting the 
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rinsate for laboratory analysis. The nnsate water sample was identified as iVrWA-5-24 

No VOCs were detected in the equipment blank sample indicating the decontamination of 

the equipment was thorough and no cross-contaminants were introduced to the samples. 

The detected VOCs and targeted metals in the duplicate sample pairs are presented in the 

foUowing table. OveraU reproducibiUty of the laboratory results between the dupUcate 

samples showed that sample handUng did not appear to introduce any significant variabUity 

in the results. 

^ t ^ l i ^ ^ s ^ 
tetrachloroethylene 
1,1, l-tnchloroethane 
trichloroethene 
dichloiomethane 
Almninnm 
Barium 
BeryUium 
Cadmnrm 
Caldom 
Chromium 
Cobalt 
SUver 
Copper 
Sodium 
Vanadium 
Zinc 
Antimony 
Arsenic 
Lead 
Sdcnnixn 
ThaUium 
Mercury 

Dupl i ca te Sofl S a m p l e P a i r s 

i\#2sr. 
4000 
ND 
ND 
20 

2100000 
12000 

88 
620 

83000000 
7200 
5100 
3700 
10000 

140000 
9500 

22000 
ND 

7100 
3500 
ND 

2000 
ND 

: M W A r 
2600 
21 
38 

ND 
2200000 

13000 
95 

750 
120000000 

8400 
5800 
3400 
11000 

150000 
9200 

25000 
ND 

4000 
3600 
ND 
1800 
ND 

ilift'«re^4se 
35 

>100 
>100 
>100 

4 
7 
7 
17 
31 
14 
12 
8 
9 
7 
3 
12 
0 

44 
3 
0 
10 
0 

ND 
ND 
ND 
ND 

1900000 
13000 
210 
670 

260000000 
6200 
4800 
2500 
9100 

130000 
8600 
18000 
ND 

4100 
4500 
ND 
1600 
ND 

ND 
ND 
ND 
ND 

1800000 
11000 

190 
630 

0 
0 
0 
0 
5 
15 
9 
6 

230000000 11 1 
5900 
4200 
3600 
8400 

130000 
7800 
16000 
ND 

2500 
3000 
ND 
1900 
ND 

5 
12 
31 
8 
0 
9 
11 
0 

39 
33 
0 
16 
0 

VOCs detected in DiqiUcate SoU Samples shown in Parts per BiUion (ug/kg), 
Metals Targeted in DupUcate SoU Saiiq)les shown in Parts per MiUion (mg/kg). 
ND denotes analyte was not detected at the laboratory detection levels. 
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7.2 - Geotechnical Analysis and Findings 

Geotechnical analysis of selected soU samples was completed to evaluate potential 

remedial technologies. Samples were selected for geotechnical analysis based on them 

being representative of the subsurface materials encountered, and at a depth where a 

remedial technology might be appUed. The QA/QC program for geotechnical analysis of 

the soU samples specified laboratory test procedures which followed ASTM procedures or 

approved equivalent methods for analysis of texturd gradation and percent moisture. 

The results of the geotechnical analysis are included as Attachment H for the samples 

coUected from the soU borings, and as Attachment K for the samples coUected from the 

groundwater monitoring weU borings, both of which are presented m Volume HI of this 

report SoU samples coUected for geotechnical analysis are Usted below: 

Geotechnical Samples from SoU Borings 

SB-l 

SB-2 

SB-3 

SB-5 

SB-6 

SB-10 

imtt 
14-16 ft 

14-16 ft 

19-21 ft 

14-16 ft 

19-21 ft 

14-16 ft 

% Moisture 

% Moisture 

% Moisture 

Textural Gradanon, % Moistere 

Textural Gradation, % Moistme 

Textural Gradation. % Moistore 

Geotechnical Samples from Monitoring Well Borings 

MWA-4 

MWA-5 

MWB-2 

MWC-1 

MWC-2 

MWC-3 

39-41 ft 

34-36 ft 

74-76 ft 

104-106 ft 

114-116 ft 

Textural Gradation 

Textural Gradation 

Textmal Gradation 

Texniral Gradation 

Te.xtural Gradanon 

76-78 ft Textural Gradation 
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The laboratory results texmral gradation and % moisture are presented in the followmg 

tables. Textural gradation was found by sieve analysis with the percent fines (or percent 

passing the sieve) reported. The % moisture test was conducted using ASTM D-2216. 

^^^^'i^^JP^V 
2.5" 
2" 
1.5" 

r 
0.75" 
0.5" 
0.375" 
#4 
#10 
#20 
#40 
#60 
#100 
#140 
#200 

^ ^ ^ ^ ; 

100 
100 
100 
100 
100 
81.8 
78.7 
59.6 
40.0 
27.9 
19.1 
13.5 
10.7 
9.5 
8.5 

The SB-5 soU saiiq>le is descnbed as a brown fine gravelly fine to coarse grained sand. 

^ ^ ^ S 
2.5" 
2" 
1.5" 
1" 
0.75" 
0.5" 
0.375" 
#4 
#10 
#20 
#40 
#60 
#100 
#140 
#200 

100 
100 
100 
100 
92.6 
87.5 
81.5 
63.0 
42.9 
28.7 
17.1 

12.3 
9.9 
8.9 
8.0 

The SB-6 soU sample is descnbed as a brown fine graveUy fine to coarse grained sand with a trace of sUt 
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I^SfevesSize-
2.5" 
2" 
1.5" 
1" 
0.75" 
0.5" 
0.375" 
#4 
#10 
#20 
#40 
#60 
#100 
#140 
#200 

r-<T«stttrar,€kuda<iottx 

— 
— 
—. 
100 

^ 88.8 
70.9 
62.0 
45.7 
31.1 
22.3 
15 9 
11.6 
9.1 
8.1 
7.4 

The SB-10 soU san^le is descnbed as a brown sandy fine gravd with a trace of sUt 

2.5" 
2" 
1.5" 
1" 
0.75" 
0.5" 
0.375" 
#4 
#10 
#20 
#40 
#60 
#100 
#140 
#200 

^^SS 
100 
100 
100 
100 
100 
100 
100 
97.3 
93.5 
82.0 
41.9 
13.1 
5.6 
4.2 
3.3 

The MWA-4 soU sanqile is descnbed as dark brown fine to medium sand with a trace of sUt & fine graveL 
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2.5" 
2" 
1.5" 
1" 
0.75" 
0.5" 
0.375" 
#4 
#10 
#20 
#40 
#60 
#100 
#140 
#200 

100 
100 
100 
100 
100 
89 0 
84.3 
75.3 
60.6 
40.0 

^ _ 21.8 
11.5 
6.7 
5.4 
4.6 

The MWA-5 soU sample is described as dark brown fine to medium sand with fine gravd & a trace of sUt 

^ ^ ^ S 
2.5" 
2" 
1.5" 

r 
0.75" 
0.5" 
0.375" 
#4 
#10 
#20 
#40 
#60 
#100 
#140 

1 #200 

^^^a • 
100 
100 
100 
100 
92.0 
83.2 
81.8 
74.0 
59.0 
39.7 
24.1 
16.4 
11.6 
9.8 
8.5 J 

The MWB-2 soU sample is descnbed as gray graveUy fine to coarse sand with a trace of sUt 
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2.5" 
2" 
1.5" 
1" 
0.75" 
0.5" 
0.375" 
#4 
#10 
#20 
#40 
#60 
#100 
#140 
#200 

100 
100 
100 
86.6 / 
77.3 
70.6 
58.9 
41.1 
24.2 
13.7 
7.6 
4.7 
3.5 
2.8 
2.3 

The MWC-1 soU sample is described as gray sandy fine to coarse grained gravd with a trace of sUt 

^̂ ^̂ ^̂ ^̂ S 
2.5" 
2" 
1.5" 
I" 
0.75" 
0.5" 
0.375" 
#4 
#10 
#20 
#40 

mo 
#100 
#140 
#200 

100 
100 
100 
100 
100 
96.5 
96.5 
92.4 
83.1 
56.1 

20.3 
8.6 
6.1 
5.5 
5.2 

The MWC-2 soU sanq)le is described as gray fine to medium sand with a trace of sUt & fine graveL 
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2.5" 
2" 
1.5" 
1" 
0.75" 
0.5" 
0.375" 
#4 
#10 
#20 
#40 
#60 
#100 
#140 
#200 

W Tbotat-aS^^mdalioa^^^ 

100 
100 
100 
100 
100 
97.9 
95.3 
89.7 
80.6 
64.8 
41.1 
25.1 
18.4 
15.8 1 
13.5 

The MWC-3 soU sample is described as dark brown fine to medium sand with a Uttie sUt & fine graveL 

The % moisture content analysis results are presented m the foUowing table. Note that aU 

soU samples were coUected above the water table. 

Geotechnical Analysis for % Moisture 

SB-l 14-16 ft 3.7% 

SB-2 14-16 ft 6.2% 

SB-3 19-21 ft 4.3 % 

SB-5 14-16 ft 4.9 % 

SB-6 19-21 ft 4.7 % 

SB-10 14-16 ft 4.5 % 
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Section 8.0 - Findings and Discussion for Groundwater Samples 

(jroundwater samples were coUected from each of the fifteen groundwater monitoring 

weUs during two sampling events. The wells were sampled twice to determine if there 

were any effects on water quaUty due to seasond water level fluctuations. The first 

sampUng event was completed in December, 1994, and the second was completed m 

Febmary, 1995. Both groundwater sampUng events were performed using EPA approved 

standard sampUng procedures. 

Groundwater samples were coUected and analyzed for TCL VOCs, and TAL metals. 

Each weU had remained static for approximately two weeks foUowing weU devdopment 

prior to coUection ofthe first round of samples. AU wells were screened for evidence of 

organic vapors prior to coUection ofthe first round of groimdwater samples in December 

1994 using a PID. The PID was inserted into each open weU top immediatdy upon 

opening the well The maximum instantaneous PID measurements were recorded m the 

fidd logbook as measured immediatdy upon opening the weU top. 

No significantiy devated levels of volatUe organic compounds were detected using the 

PID, and none were measured in excess of levds of concern as described in the hedth and 

safety plaa The PID levels in the open weUs were immediatdy reduced to ambient 

background levd as each weU vented foUowing opening. The wells were not screened for 

evidence of volatile organic compounds at the time ofthe second round of groundwater 

samples in Febmary 1995 because the ambient air temperature was so low as to render 

PID measurements unreUable, and the first round PID measurements did not encounter 

any significantiy devated levels of volatile organic compounds. 

Water levels were measured from the top of the PVC casmg prior to weU purging. An 

interface probe was used to measure water levels and the thickness of any non-aqueous 

phase product (LNAPLs or DNAPLs) prior to purging the weU in preparation for 

groundwater sampUng. The water levels and notes regarding the possible presence of 
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non-aqueous phase product were recorded for both samplmg rounds. No evidence of 

LNAPLs or DNAPLs was found during dther of the two groundwater sampling rounds, 

or during coUection of additional water level measurements in January 1995. The results 

of the laboratory andysis for VOCs and metals are presented with a discussion of those 

findings. 

The QA/QC program for chemical andysis of the groundwater samples consisted of the 

coUection and andysis of dupUcate samples, spiked samples, ecpiipment blanks and trip 

blanks. The purpose of this program was to ensure the andyses performed by the 

andyticd laboratory are reproducible. The chain of custody doctmientation, any QA/QC 

sample andyticd results and the laboratory results for the groundwater samples are 

induded as Attachment M (First Round) and Attachment N (Second Round), both of 

which are presented m Volume IH of this report. 

The findings of the laboratory andysis of both rounds of the groundwater samples are 

presented separately for the VOCs and metals. The water levd measurements are 

presented with an interpretation of groundwater flow directions for the three sets of water 

levd measurements coUected. 

The contaminant distribution pattems as seen in the groundwater samples are discussed 

for dl the findings including both rounds of groundwater samples and aU water levd 

measurements. The information presented for the MWA and MWB wdls is appUcable to 

the unconfined aquifer. 

8.1 - VOCs Analysis and Findings 

First Round Groimdwater Samples 

The laboratory andysis detected severd volatile organic compounds in the first round 

groundwater samples. The samples containing these detected compounds are listed in the 

foUowing tables. 
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VOCs in First Round Groundwater Samples 

i^M. - VOCJ* 

tetrachloroethylene 
tnchloroethene 
benzene 
1,2-dichloroethene (total) 
cis-1.2 dichloroethylene 
ti:ans-l,2 dichloroethylene 
1,1, l-tnchloroethane 
1,1,2-trichloroethane 
chloroform 
1,1-dichloroethane 
1,2 -dichloroethane 
1, l-dichloroethene 
trichlorofluoromethane 
dichlorodifluoromethane 
vinyl chloride 

;. fm^^-
2500 
350 
ND 
110 
110 
ND 

3300 
ND 
ND 
65 

ND 
81 

ND 
470 
ND 

chloroethane ND | 

MWA-X 
2400 

110 
ND 

8.3 
8.3 

• ND 
8600 
ND 
ND 

3.6 
ND 
84 

ND 
94 

ND 
ND 

^MWA'3-^ 
2200 
240 
ND 
160 
160 

4.3 
5500 

ND 
ND 
590 

5 
240 
ND 
79 

1.7 
1.3 

MWA-̂ ^ 
15 

76000 
ND 

30000 
30000 

110 
28 

ND 
ND 
ND 
ND 
42 

ND 
ND 

1100 

- MW^^S^ 
240 

1100 
ND 
61 
59 
2.1 

2600 
2.1 

ND 
74 
5 

260 
2.1 
1.5 

ND 
ND ND 1 

JkfWA-̂  
1.9 

2600 
ND 
74 
73 

1.3 
640 
ND 
ND 
ND 
ND 

19 
ND 
ND 
ND 
ND 

VOCs in Round #1 Groundwater Samples. AU Resdts in Parts per BiUion (ug/l). 
ND denotes analyte was not detected at the laboratory detection levels. 

VOCs in First Round Groundwater Samples 

tettachloroethylene ND 1.6 ND ND ND L8 
trichloroethene ND ND 9900 8.7 2400 
benzene ND ND 2.4 ND ND ND 
1,2-dichloroethene (totd) ND ND 1700 ND ND 310 
cis-1,2 dichloroethylene ND ND 1700 ND ND 290 
tnais-1,2 dichloroethylene ND ND 24 ND ND 17 
1,1,1-trichlotoethane ND ND 320 ND ND 81 
1,1,2-trichloroethane ND ND 2.5 ND ND ND 
chloroform ND ND L9 ND ND ND 
1,1-dichloroethane ND ND 14 ND ND 85 
1,2 -dichloroethane ND ND 11 ND ND ND 
I,l-dichloroethene ND ND 27 ND ND 32 
trichlorofluoromethane ND ND 3.8 ND ND ND 
dichlorodifluoromethane ND ND ND ND ND 34 
vinyl chlonde ND ND 21 ND ND 46 
chloroethane ND ND ND ND ND ND 

VOCs in Round #1 Groundwater Samples. AU Resdts in Parts per BUUon (ug/l). 
ND denotes andyte was not detected at the laboratory detecnon levels. 
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No volatile organic compounds were detected in the first round of groundwater samples 

coUected from MWC-1, MWC-2, or MWC-3. 

Second Round Groundwater Samples 

The laboratory andysis detected severd volatUe organic compounds in the second round 

groundwater samples. The samples containing these detected compounds are Usted in the 

foUowing tables. 

VOCs in Second Round Groundwater Samples 

i .*#*v: VOCs^ '- ^ ^ ^ 
tetrachloroethylene 
trichloroethene 
1,2-dichlorobenzene 
1,1-dichloropropene 
l,2-dichlon)ethene (totd) 
cis-1.2 dichloroethylene 
trans-1.2 dichloroethylene 
1,1,1-trichloroethane 
1, l,2-trichlon)ethane 
l,l,l,2-tetrachlor6ethane 
chloroform 
1.1-dichloroethane 
1,2 -dichloroethane 
l.I-dichloroethene 
dichlorodifluoromethane 
vinyl chlonde 
chloro nycfiy^H^ 

chloroethane 

&Msm^m 
2200 

180 
ND 
ND 
110 
110 

1.3 
2000 
ND 
ND 
ND 
69 

ND 
100 
70 

ND 
ND 
ND 

r^Mm^x: 
1500 
250 

1.8 
ND 

8.9 
8.5 
3.6 

3800 
ND 
ND 

5 
3.6 

ND 
270 
42 
TJ 

ND 
ND 

; 'lMe«^-3:<. 
1200 
130 
ND 

2.2 
140 
120 
17 

2300 
ND 
ND 

2.2 
710 

9.4 
100 
17 
53 
2.6 
2.6 

^;J«Wa^4^ 
11 

37000 
ND 
ND 

16000 
16000 

75 
48 
1.8 

ND 
1.2 

12 
ND 
37 

ND 
1400 
ND 
ND 

i - W ^ ^ S j ^ 
140 

1500 
ND 
ND 
190 
190 

3.3 
3600 

2.6 
1.4 
2 

93 
7.5 

390 
ND 
ND 
ND 
ND 

'^MW^'^< 
7.3 

1400 
ND 
ND 
110 
110 

3.1 
420 
ND 
ND 
ND 

4.3 
ND 
34 

, ND 
ND 
ND 
ND 

VOCs in Round #2 Groimdwater Samples. AU Resdts in Parts per BiUion (ug/l). 
ND denotes andyte was not detected at the laboratory detection levels. 
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VOCs in Second Round Groundwater SampI 

tMx^^^yo(^-. '̂ V' 
tetrachloroediylene 
trichloroethene 
benzene 
1,2-dichloroethene (totd) 
cis-1,2 dichloroethylene 
tiaiis-1,2 dichloroethylene 
1.1,1-mchloroethane 
1,1,2-tnchloroethane 
chloroform 
1,1-dicfalOToethane 
1,2 -dichloroethane 
1, l-dichloroethene . 
tdchlorofhioromethane 
dichlorodifluorometbane 
vinyl chloride 
chloromethane 

f wim-t-
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

:-Mm^^i 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ttwm^w -̂
ND 

1100 
2.1 

3500 
3500 

28 
350 

3.9 
4.8 

28 
^ 42 

28 
ND 
ND 
26 

ND 

^^mmf!4ix' 
5.6 
6.8 

ND 
1.7 
1.7 

ND 
1.3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

es 

pm/m-s î 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

fMWS '̂4̂  
1.2 

760 
ND 
230 
210 

14 
84 

ND 
ND 
130 

1 
27 

ND 
4.2 

130 
14 

VOCs in Roond #2 Groundwater Samples. AU Results in Parts per BiUion (ng/I). 
ND denotes analyte was not detected at the laboratory detection levds. 

No volatUe organic compounds were detected in the second round of groundwater 

san^les coUected from MWC-1, MWC-2, or MWC-3. 

Findings 

Three isoconcentration contour maps were generated which show the interpreted 

distribution of volatile organic compounds in groundwater within the unconfined aquifer. 

Maps were prepared showing: totd VOCs (sum ofthe detected compounds in each weU), 

tetrachloroethylene, and trichloroethene. These maps are included as Drawings 16, 17, 

and 18 for the first round results, and as Drawings 19, 20, and 21 for the second round 

results. AU Drawings are presented in Volume n of this report. 

No VOCs were detected in any ofthe three deeper weUs during andysis ofthe first round 

or the second round groundwater samples. Recognizable areas of the site having a 

particular pattem of VOC contamination m the vadose zone (Area A B, C) were 

presented as a working model. This model continues to be useful in the discussion of 
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contamination pattems, and identification of potentid contamination sources. Refer to 

Figure 3 (see Volume n of this report) for a map ofthe facUity showing these areas. 

Totd VOCs - Drawing 16 (First Round) and Drawing 19 ("Second Rounds 

The isoconcentration map for totd VOCs was contoured using 50 ppb, 100 ppb, 500 ppb, 

1,000 ppb, 5,000 ppb, 10,000 ppb, 50,000 ppb, and 100,000 ppb contours. The two 

isoconcentration maps show ody minor variations in the contaminant distribution pattems 

between the two sampling rounds. The isoconcentration map shows elevated levels of 

totd VOCs were detected in the groundwater within the unconfined aquifer in the 

foUowing areas: 

• Area A within the northem portion of BuUdings 40A and 40B; m the 

paved area immediately north and east of those buUdings; in the southem 

portion of BuUding 50, and in the area of the former TCA tank south of 

BuUding 53; 

• AreaB: to the north of BuUding 59; in the area near BuUding 47 extendmg 

northward and toward the west; and m the area north ofthe boUer house; 

• AreaC: dong the southem portion ofthe site adjacent to Leo Street south 

of BuUding 59, BuUdmg 3A, and BuUdings 40A and 40B. 

Tetrachloroethvlene - Drawing 17 (First Round") and Drawing 20 (Second Rounds 

The isoconcentration map for tetrachloroethylene was contoured using 50 ppb, 100 ppb, 

500 ppb, and 1,000 ppb contours. The two isoconcentration m^s show ody minor 

variations in the contaminant distribution pattems between the two sampling rounds. The 

isoconcentration map. shows devated levels of tetrachloroethylene were detected in the 

groundwater within the unconfined aquifer m the foUowing areas: 

• Area A within the northem portion of BuUdings 40A and 40B; m the 

paved area immediately north of those buUdmgs; in the southem portion of 

BuUding 50, and in the area ofthe former TCA tank south of BuUding 53, 
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• AreaB to the north of BuUding 59; in the area near BuUding 47 extending 

toward the west; and in the area north and west ofthe boUer house. 

Trichloroethene - Drawing 18 (First Round) and Drawing 21 (Second Round") 

The isoconcentration map for trichloroethene was contoured using 50 ppb, 100 ppb, 500 

ppb, 1,000 ppb, 5,000 ppb, 10,000 ppb and 50,000 ppb contours. The two 

isoconcentration maps show ody minor variations in the contaminant distribution pattems 

between the two sampling rounds. The isoconcentration map shows devated levds of 

trichloroethene were detected m the groundwater within the unconfined aquifer in the 

foUowing areas: 

• Area A within the northem portion of BuUdings 40A and 40B and in the 

paved area immediately north of those buUdings; this cnntaminant was 

found in the area of the foimer TCA tank south of BuUdmg 53 but at 

reduced levels; 

• Area B: m the area to the north of BuUdmg 59 and west of BuUding 47 

with contamination noted across a broad area of the site but to a lesser 

degree than seen in Area A or Area C; 

• Area C: significantly devated levels of this contaminant were noted dong 

the southem portion ofthe site adjacent to Leo Street south of BuUding 59, 

BuUding 3 A and BuUdmgs 40A and 40B. 

8.2 - Metals Analysis and Findings 

First Round (Tfoundwater Samples 

Dissolved metals andysis was performed using field filtered groundwater samples. 

Eighteen metals were targeted in TAL metals andysis of the groundwater samples. The 

laboratory andysis detected the foUowing metds in the groundwater samples. The first 

rotmd groundwater samples containing these detected metds are Usted in the foUowing 

tables. 
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Metals in First Round Groundwater Samples 

'g^i^imhf^i'^'^ 
Barium (ug/l) 

Caldmn (mg/I) 

Cobalt (ng/I) 

SUver (ug/l) 

Sodium (mg/I) 

Vanadiimi (ug/l) 

Antiniony (ug/l) 

Thallium (ug/l) 

l$sm^^»ii^ 
210 

130 

ND 

45 

73 

ND 

6.6 

13 

iMwm^^ 
160 

100 

ND 

34 

72 

ND 

5 

15 

iiliSWJimi 

250 

150 

ND 

38 

96 

ND 

4.5 

21 

i^wm^. 
320 

150 

ND 

ND 

85 

29 

ND 

17 

f:iswMs^ 
290 

140 

ND 

50 

100 

ND 

4.9 

11 

r M » « ^ 

150 

140 

61 

ND 

81 

ND 

4.3 

8.4 

Dissolved Metals in Round #1 Groundwater Samples. 
AU Resdts Units as Indicated. 
ND denotes analyte was not detected at the laboratory detection levels. 
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Metals in First Round Groundwater Samples 

%i^ltito4l$t^#'^ 

Barium (ug/l) 

Cddum (mg/1) 

Chromium (ug/l) 

Cobalt (ug/l) 

SUver (ug/l) 

Sodium (mg/1) 

Vanadium (ug/I) 

Zinc (ug/l) 

Antimony (ug/l) 

Arsemc (ug/l) 

Lead (ug/l) 

Thallium (ug/l) 

MJercmy (ug/I) 

lOWE^^ 

110 

150 

ND 

ND 

N D ' 

56 

ND 

ND 

ND 

2.4 

ND 

13 

0.28 

^kSiTB^ 

190 

160 

ND 

ND 

ND 

180 

36 

20 

5.2 

ND 

1.1 

42 

ND 

IfWPa; 

110 

170 

ND 

ND 

ND 

120 

42 

ND 

5.1 

ND 

1.4 

23 

ND 

^M»^ 
180 

100 

ND 

43 

33 

78 

30 

ND 

3 

ND 

ND 

15 

ND 

rkWB^^ 

150 

150 

23 

ND 

36 

150 

41 

ND 

4.7 

ND 

Ll 

26 

ND 

'Mm^' 
180 

140 

ND 

ND 

45 

53 

ND 

ND 

5.9 

ND 

ND 

4.7 

ND 

Dissolved Metals in Round #1 Groundwater Samples. 
AU Resdts Units as Indicated. 
ND denotes analyte was not detected at the laboratory detection levels. 

Metals in First Round Groundwater Samples 

^mwi^^m 
Barium (ug/l) 
Calcium (mg/I) 
Chromium (ug/I) 
SUver (ng/l) 
Sodium (mg/I) 
Vanadium (ug/I) 
Antimony (ug/l) 
Arsemc (ug/l) 
Lead (ug/I) 
Thallium (ug/I) 
Mercury (ug/l) 

m/m^ 
210 
100 
23 
47 
21 

ND 
ND 

7.5 
ND 

4.8 
ND 

mm̂ m̂ 
220 
97 
23 
44 
32 
75 
5.7 
6.9 

ND 
5.7 
0.58 

mm^^ 
130 
130 
ND 
ND 
57 
31 
5.9 

ND 
1 

11 
ND 1 

Dissolved Metals in Round #1 Groundwater Samples. 
AU Resdts Umts as Indicated. 
ND denotes andyte was not detected at the laboratory detection levels. 
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The concentrations of the detected metd species were similar when companng the 

groundwater samples coUected from the unconfined and the semi-confined aquifers. 

NaturaUy occurring cdcium concentrations were examined by Wdton and Scudder, 1960 

in gladd aquifers Uke those found at the subject site. The cddum concentrations reported 

by Wdton and Scudder were in the range of 104 to 144 ppm. The cdcium concentrations 

in the first round groundwater samples were comparable to the published vdues. 

Second Round (jroundwater Samples 

Dissolved metals andysis was performed usmg fidd filtered groundwater samples. 

Eighteen metds were targeted m TAL metds andysis of the groundwater samples. The 

laboratory andysis detected the foUowing metals in the groimdwater samples. The results 

were reported by the laboratory in units of mg/1 (parts per miUion), but were converted to 

the units as reported in the first round results for ease of comparison between the two 

sample rounds. The second round groundwater samples containing these detected metds 

are listed in the foUowing tables. 

j 

Metals in Second Round Groundwater Samples 

^m^jE^^^^ii^^M^^mi^d^mm^ 
Banom (ug/l) 
Caldnm (mg/1) 
Sodimn (mg/I) 
Vanadium ug/I) 
Thallium (ng/l) 
Mercury (ug/l) 

200 
110 
59 

ND 
11 

ND 

20O 
110 
63 

ND 
9 

ND 

240 
140 
80 
20 
14 

ND 

220 
130 
83 

ND 
12 
0.22 

320 
120 
120 
ND 
21 

ND 

mmmm 
200 
140 
68 

ND 
14 

ND 

, Dissolved Metals in Round #2 Groundwater Samples. 
AU Resdts Units as Indicated. 
ND denotes analyte was not detected at the laboratory detection levels. 
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Metals in Second Round Groundwater Samples 

%4'?KM^ll$imiki 
Aliimimim (ug/I) 
Barium (ug/I) 
r a l r n i m (mg/1) 

Cobdt (ug/l) 
Silver (ug/l) 
Sodium (mg/I) 
Antimoiqr (ug/I) 
Arsenic (ug/I) 
{ThaUium (ug/l) 

ifimw^-
ND 
100 
110 
34 

ND 
40 
4.4 
2.6 

11 

M W B ^ 
150 
160 
130 
32 
37 

140 
ND 
ND 
29 

M W B ^ ; 
ND 
110 
150 
ND 
ND 
100 
ND 
ND 

15 

ftfWFM^ 
ND 
180 
96 

ND 
ND 
59 

ND 
ND 

13 

MWBr-S 
180 
140 
140 
29 
36 

130 
ND 
ND 
25 

.-MWMS^ 
ND 
160 
130 
20 

ND 
80 

ND 
ND 
10 

Dissolved Metals in Round #2 Groundwater Samples. 
AU Resdts Umts as Indicated. 
ND denotes analyte was not detected at the laboratory detection levels. 

Metals in Second Round Groundwater Samples 

^^Tm^MK'^: 
Alnminum (ug/l) 
Barium (ug/I) 
Cdchim (mg/1) 
Cobalt (ug/l) 
SUver (ug/l) 
Sodium (mg/1) 
Antimony (ug/l) 
Arsemc (ug/I) 

mm< îk 
140 
210 
44 
33 
46 
7.9 
5.6 

10 
ThaiUum (ug/l) 4.5 | 

• » ^ ^ ^ » 

ND 
250 
84 
30 
40 
20 
4.3 
6.3 
5.4 

^ssmrn^. 
ND 
140 
120 
ND 
ND 
43 

ND 
ND 

7 

Dissolved Metals in Round #2 Groundwater Sanq>les. 
AU Resdts Umts as Indicated 
ND denotes analyte was not detected at the laboratory detecnon levels. 

As had been seen in the laboratory results from the first round groundwater samples, the 

concentrations ofthe detected metd species were simUar in the second round groundwater 

samples when comparing the groundwater samples coUected from the unconfined and the 

semi-confined aquifers. 

OA/OC for Hrst Round Groundwater Samples 

The QA/QC program for chemicd andysis of the groundwater samples consisted of the 

coUection and andysis of duplicate samples, spiked samples, and equipment and trip 

blanks. DupUcate samples were collected and andyzed for metds and VOCs as was done 
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for aU the groundwater samples. Sample 94-2-MWC3-12 is a dupUcate sample of 94-1-

MWC3-12 for VOC andysis. Sample 94-2-MWA5-12 is a dupUcate of 94-1-MWA5-12 

for metds andysis. Samples were spUced in the laboratory, andyzed and the results were 

retained at the laboratory in their records retention system. 

One equipment blank was coUected by pouring ddonized water over the decontaminated 

sampUng equipment and coUecting the rinsate for laboratory andysis. The rinsate water 

sample was identified as 94-3-RINS-12. No VOCs were detected in the equipment blank 

indicating no cross contamination of the samples took place associated with equipment 

decontamination procedures. One trip blank, identified as 94-4-TB-12, accompanied the 

samples during transit from the site to the laboratory. No VOCs were detected in the trip 

blank sample indicating cross-contamination did not take place during sample handling. 

The deteaed VOCs and targeted metals in the dupUcate sample pairs are presented m the 

foUowing table. (DveraU reprodudbiUty of the laboratory results between the dupUcate 

samples showed that sample handlii^ does not appear to have introduced any significant 

variabiUty m the results. 

Duplicate First Round Groundwater Sample Pairs 

AU Targeted VOCs 
Not Detected ND ND 

AlmEiQiuni ND ND 
BaxiDm 290 310 

BeryUium ND ND 
Cddmiiini ND ND 
Caldmn 140000 140000 
duontnmi ND ND 
Cobdt ND ND 
SUver 50 34 32 
Copper ND ND 
Sodium 100000 110000 
Vanadium ND 49 >100 
Zinc ND ND 
Antimony 49 3.3 33 
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Arsemc 
Lead 
Selennmi 
ThaUium 
Mercury 

,94-J-
'•••wftcmit 

-— 
— 
— 
— 
— 

(IKtnftcate) 
— 
— 
— 
— 
— 

*«£^ 
— 
— 
— 
— 
— 

ND 
ND 
ND 

11 
ND 

9-4-2-

ND 
ND 
ND 

13 
ND 

llillfeiiaice 
0 
0 
0 

15 
0 

VOCs and Metals in Round #1 DupUcate Groundwater Samples, 
Resdts shown in Parts per BiUion (ug/l). 
ND denotes andyte was not detected at the laboratory detection levels. 

OA/OC for Second Round Groundwater Samples 

The QA/QC program for chemicd andysis of the groundwater samples consisted of the 

coUection and andysis of dupUcate samples, spUced samples, and equipment and trip 

blanks. DupUcate samples were coUected and andyzed for metds and VOCs as was done 

for aU the groundwater samples. Sample 95-2-MWB3-2 is a dupUcate sample of 95-1-

MWB3-2 for VOC andysis. Sample 95-2-MWB2-2 is a dupUcate of 95-1-MWB2-2 for 

metals andysis. Samples were spiked in the laboratory, andyzed and the results were 

retained at the laboratory in their records retention system 

One equipment blank was coUected by pouring deionized water over the decontaminated 

sampling equipment and coUecting the rinsate for laboratory andysis. The rinsate water 

sample was identified as 95-4-EB-2. One VOC compound was detected in the equipment 

blank. Trichloroethene was detected at 1.2 ug/l (parts per bUUon). The low levd of this 

compound as detected indicates significant cross-contamination of the samples did not 

take place due to equipment decontamination procedures. 

One trip blank, identified as 95-4-TB-2, accompanied the samples during transit from the 

site to the laboratory. No VOCs were detected m the trip blank sample indicating cross-

contamination did not take place during sample handling. 

OveraU reproducibUity of the laboratory results between the duplicate samples showed 

that sample handling does not appear to have introduced any significant variabiUty in the 
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results. The detected VOCs and targeted metds in the dupUcate sample pairs are 

presented in the following table. 

Duplicate Second Round Groundwater Sample Pairs 

^ ^ & l ^ ^ ^ i^!^i^^ 
benzene 
chloroform 
1,1-dichloroethane 
1,2-dichloroethane 
1,1-dichloroethene 
cis-1,2 dichloroethylene 
tTaiis-1,2 dichloroethylene 
1,2-dichloroethene (totd) 
1,1,1-tiichloroethane 
1,1,2-trichloroethane 
tricUoroethene 
trichlorotrifluflromethane 
vinyl chlonde 
Ahiminum 
Barium 
Beryllium 
Cadmium 
Cdcium 
Chromium 
Cobalt 
Silver 
Copper 
Sodinm 
Vanadtun 
Zinc 
Antimony 
Arsemc 
Lead 
Selenium 
Thallium 
Vfercury 

2.1 
4.8 

28 
42 
28 

3500 
28 

3500 
350 

3.9 
1100 
ND 
26 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

— 

Isiko^iii 
2.4 
8.1 

49 
39 
61 

1500 
48 

1500 
230 

5.1 
5700 

2.9 
110 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

S^^B 
12 
41 
43 
7 

54 
57 
42 
57 
34 
24 
81 

>100 
76 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

150 
160 
ND 
ND 

130000 
ND 
32 
37 

ND 
140000 

ND 
ND 
ND 
ND 
ND 
ND 
29 

ND 

^i^Svi i^ ' 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

210 
160 
ND 
ND 

140000 
ND 
29 
36 

ND 
150000 

ND 
ND 
ND 
ND 
ND 
ND 
27 

ND 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
29 
0 
0 
0 
7 
0 
9 
3 
0 
7 
0 
0 
0 , 
0 
0 
0 
7 
0 

VOCs and Metais in Round #2 DupUcate Groundwater Samples, 
Resdts shown in Parts per BiUion (ug/l). 
ND denotes andyte was not detected at the laboratory detection levels. 
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8.3 - Water Levels and Groundwater Flow 

Water level measurements were coUected at each groundwater monitoring weU on a 

monthly basis for a period of three months after completion of the weUs. Measurements 

were obtained prior to the beginning of purging and groundwater sample coUection at the 

time ofthe first groundwater sampUng event on December 13-14, 1994, on January 24, 

1995, and at the time ofthe second groundwater sampUng event on Febmary 20, 1995 

Three rounds of water level measurements were coUected to observe tempord variations 

in groundwater levds during the reporting period. The depth to water in each momtoring 

wdl was measured and referenced to a standard elevation above mean sea level thereby 

aUowing computation ofthe reference elevation for the water level in each weU. 

First Round Water Level Measurements 

Water levd measurements coUected at the time of the first round groundwater .sampling 

event on December 13-14, 1994 as presented in the foUowing table. No LNAPLs or 

DNAPLs were detected in any weU during the water levd measurements. 

First Round Water Levd Measurements 
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MWB-6 

MWC-1 

MWC-2 

MWC-3 

26.87 

25.53 

31.47 

27.66 

751.37 

745.00 

751.60 

752.15 

Wafer SIeya t̂an> 
l.,(FtetiAlmKMiiam\ 

724.50 

719.47 

720.13 

724.49 

The interpreted direction of groundwater flow was computed for the unconfined aquifer 

and is shown in Drawing 22. WeUs MWA and MWB are completed in the unconfined 

aquifer. The water elevations were contoured to show Unes of equd groimdwater 

elevation above mean sea level. The map shows a generaUy non-uniform groundwater 

devation change, producing a variable gradient, across the site from the southwest toward 

the northeast. The gradient near the southwestem portion of the site was approximatdy 

0.0003 foot/foot. As can be seen on the map, the gradient becomes steeper in the 

northeastem portion ofthe site. There the gradient was approximatdy 0.001 foot/foot. 

The interpreted direction of groimdwater flow in the unconfined aquifer across the subject 

site was toward the northeast 

Water level measurements at the MWC-3 weU (completed in the semi-confined aquifer 

bdow a tiU layer encountered at approximatdy 57 feet) and the MWB-3 weU instaUed 

immediately adjacent to it (completed m the lower portion of the imconfined aquifer) 

showed only 0.05 foot difference in water devation. The water levels in the other two 

semi-confined aquifer weUs, MWC-1 and MWC-2, were approximately 4 to 5 feet lower 

than the water devation in the imconfined aquifer wells. 

Second Round Water Level Measurements 

Water level measurements coUected January 24, 1995 are presented in the foUowing table. 

No LNAPLs or DNAPLs were detected in any weU during the water level measurements. 
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Second Round Water Level Measurements 

MWA-1 

MWA-2 

MWA-3 

MWA-4 

MWA-5 

MWA-6 

MWB-1 

MWB-2 

MWB-3 

MWB-4 

MWB-5 

MWB-6 

MWC-1 

MWC-2 

MWC-3 

28.21 

26.01 

28.72 

27.52 

27.92 

28.23 

21.74 

28.60 

28.41 

28.95 

26.93 

27.81 

25.81 

31.57 

28.48 

. | WdLToiKEtevatMuî '' 
H\i}^v^AbtiKi&Miaaa^^ 

751.43 

749 45 

752.19 

751.27 

751.25 

751.75 

744.93 

751.62 

752.13 

751.64 

750.73 

751.37 

745.00 

751.60 

752.15 

N .^Watergrevati<wfe.; 

723.22 

723.44 

723.47 

723.75 

723.33 

723.52 

723.19 

723.02 

723.72 

722.69 

723.80 

723.56 

719.19 

720.03 

723.67 

The mterpreted direction of groundwater flow was computed for the unconfined aquifer 

and is shown in Drawing 23. AU water elevations feU approximatdy 0.5 to 1.0 foot m the 

unconfined aquifer from the December 1994 levds. The map shows a generaUy non-

unifiarm groundwater elevation change, producii^ a variable gradient, across the site from 

the southwest toward the northeast. The gradient near the southwestem portion of the 

site was approximatdy 0.0003 foot/foot. The gradient became steeper in the northeastem 

portion ofthe site where it was ^proximatdy 0.001 foot/foot. The interpreted direction 

of groundwater flow in the unconfined aquifer across the subject site remained toward the 

northeast. 

The water level measurements at the MWC-3 well.and the MWB-3 weU instaUed 

immediately adjacent to it again showed ody 0.05 foot difference in water elevation. The 

water levels in the other two semi-confined aquifer wells, MWC-1 and MWC-2, were 

e \usr-data\chryslendayton<reports\rpi995 doc 91 



approximately 3 5 to 4 5 feet lower than the water elevation of the unconfined aquifer 

weUs, and had fdlen approximately 0.1 to 0.5 foot from their December 1994 levels. 

Third Round Water Level Measurements 

Water level measurements coUected at the time of the second round of groundwater 

sampling on Febmary 20, 1995 as presented in the foUowing table. No LNAPLs or 

DNAPLs were detected in any weU during coUection ofthe water level measurements. 

Third Round Water Level Measurements 

t^^m^mm 
MWA-1 28.54 751.43 722.89 

MWA-2 26.29 749.45 723.16 

MWA-3 29.01 752.19 723.18 

MWA-4 27.72 751.27 723.55 

MWA-5 28.18 751.25 723.07 

MWA-6 28.50 751.75 723.25 

MWB-1 22.11 744.93 722.82 

MWB-2 28.93 751.62 722.69 

MWB-3 28.64 752.13 723.49 

MWB-4 29.28 751.64 722.36 

MWB-5 27.20 750.73 723.53 

MWB-6 28.06 751.37 723.31 

MWC-1 26.18 745.00 718.82 

MWC-2 31.97 751.60 719.63 

MWC-3 28.73 752.15 723.42 

The interpreted direction of groundwater flow was computed for the unconfined aquifer 

and is sho-wn in Drawing 24. AU water elevations feU approximatdy 0.25 to 0.5 foot in 

the unconfined aquifer from the January 1995 levels. The map shows a generaUy non

uniform groundwater elevation change, producing a variable gradient, across the site from 

the southwest toward the northeast. The gradient near the southwestem portion of the 
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site was approximately 0 0003 foot/foot. The gradient became steeper in the northeastern 

portion ofthe site where it was approximately 0.001 foot/foot. The interpreted direction 

of groundwater flow in the unconfined aquifer across the subject site remained toward the 

northeast. 

The water level measurements at the MWC-3 weU and the MWB-3 weU showed ody 0.07 

foot difference in water elevatioa The water levels in the other two semi-confined aquifer 

weUs, MWC-1 and MWC-2, were approximately 3.75 to 4.5 feet lower than the water 

elevation of the unconfined aquifer wdls, and had faUen approximately 0.3 to 0.4 foot 

from their January 1995 levels. The water elevation in the MWC-3 weU feU 0.23 foot 

from the January 1995 level much Uke what had occurred at the unconfined aquifer weUs. 

The techmque of generating a graphicd solution for establishing groundwater flow 

direction requires a minimum of three measurement points distributed across the area of 

interest in order to generate a credible flow directioa Three weUs were instaUed in the 

semi-confined aquifer, however, the water devation in the MWC-3 weU suggests that weU 

appears more simUar to the unconfined aquifer wells, that is, the MWC-3 wett appears to 

be hydrauUcaUy connected to the unconfined aquifer. With ody two wells yidding water 

•devations which might be reUably assodated with the semi-confined aquifer, its flow 

direction and gradient caimot be weU understood at this time. 

8.4 - Discussion of Findings 

The groundwater sample results, groundwater flow pattems, and interpreted distribution 

nf contaminants reveded the foUowing pattems of contamination ui the unconfined aquifer 

across the property: 

• The levels of tetrachloroethylene in the imconfined aquifer appear to be 

greatest in the centrd portion of the facUity within Area A and Area B. 

The distribution of the tetrachloroethylene controls the totd VOCs 
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distnbution pattem in that portion ofthe site, indicating tetrachloroethylene 

is the principd contaminant in that portion ofthe site. 

• The areas affected by tetrachloroethylene contamination are the northem 

portion of Biddings 40A and 40B and the paved area immediatdy north 

and east of those buUdings; the southem portion of BuUding 50, the area of 

the former TCA tank south of BuUding 53; the area to the north of 

BuUding 59; the area near BuUding 47 extending northward and toward the 

west; and the area north and west ofthe boUer house; 

• The concentrations of trichloroe±ene in the imconfined aquifer appear to 

be greatest dong the southem portion of the site within Area C. The 

distribution of the trichloroethene controls the totd VOCs distribution 

pattem in that portion ofthe site, indicating trichloroethene is the prindpd 

contaminant in that portion ofthe site. 

• The areas affected by trichloroethene contamination are adjacent to Leo 

Street south of BuUdmg 59, BuUdmg 3A and BuUdings 40A and 40B. 

Area A and Area B are affected by this contaminant but to a much lesser 

degree. 

These findings agree weU with the work completed during previous investigations at the 

&ciUty, the soU vapor survey and the soU sample andysis completed as a part of this 

mvestigatioa The areas near BuUdings 40A and 40B, the area to the south of BuUding 53 

near the former TCA tanks, the area east of BuUdmg 50, and the westem and southem 

portions of the former MaxweU Complex are areas where devated levds of VOC 

contamination have been documented m soU and groundwater. 

The pattems of contamination by the prindpd m^ped contaminants in the soU and 

groundwater, tetrachloroethylene and trichloroethene, reved a contaminant transport 

relationship between the soU and groundwater These two compounds account for the 

overaU pattem of VOC contamination observed in the soU and groundwater. 

c \usf-data\chrysler\dayton\rcports\rpt995 doc 94 

file:///usf-data/chrysler/dayton/rcports/rpt995


Groundwater contamination plumes appear to originate from locations within the plant, or 

as plumes entering the site from off-site sources in areas where soU contammation is dso 

present, particularly in the deeper portion of the vadose soU zone. SoU and groundwater 

contamination by tetrachloroethylene is greatest in Areas A and B. SoU and groundwater 

contamination by trichloroethene occurs mainly in Area C. 

Additiond relationships were observed. Severd orgamc compounds having greater 

concentration levels were detected in the unconfined aquifer in the MWA weUs than the 

MWB weUs, that is, contamination is greater in the shaUow portion of the unconfined 

aquifer than the deeper portions ofthe same aquifer. This pattem suggests groimdwater in 

contact with the base of the unsaturated soU zone is in contact with a contamination 

source, possibly ody during certain periods of time in response to seasond water level 

fluctuations. 

Contaminants may enter groundwater as they become dissolved into the water from 

contaminant sources in the unsaturated soU zone. Seasond water levd fluctuations, as 

observed during this investigation, appear to remove groundwater from contacting 

contaminated soU. As the water levels feU during the three month period of this 

investigation, the overaU level of groundwater contamination by VOCs decreased. This 

contaminant migration modd is supported by the pattem of greater contamination having 

been documented in the deep vadose soU and greater groundwater contamination having 

been documented in the wells completed m the upper portion ofthe unconfined aquifer. 

The three groundwater devation maps show the groundwater flow direction remained 

constant during the mvestigatioa The groundwater flow gradient speared to vary across 

the site for each set of water level measurements, but the amount of variance in the 

gradient appeared to remain constant between measurement sets. The groundwater 

contamination plumes as shown on the isoconcentration maps conform well to the 

interpreted groundwater flow direction. The contaminant plumes m Areas A and B appear 
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to originate from locations within the plant. The plume shown in Area C appears to 

originate either from the portion of the site directiy adjacent to Leo Street, or from some 

off-site source. 

The findings for both groundwater sampUng rounds show the semi-confined aquifer does 

not appear to be affected by VOC contamination at this time. No VOCs were detected in 

any weU completed in the semi-confined aquifer m either groundwater sampling round. 

The metals concentrations were simUar m both the unconfined and semi-confined aqmfers. 

This suggests that since the absence of VOCs in the semi-confined aquifer can be 

interpreted as an indication of no impact to that aquifer. The simUarity of the metds 

concentrations in the aquifers can be interpreted as evidence of no significant impact to 

groundwater in either aquifer by the targeted metals at this time. 
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Section 9.0 - Interpretations of Contaminant Distribution Pat tems 

Contaminant distribution patterns were estabUshed using information generated from 

severd investigative methods. A review of previous Umited investigations and existing 

information sources was conducted. This was foUowed by a soU vapor survey which 

estabUshed contamination pattems in portions ofthe site designated as Areas A, B, and C. 

SoU samples were coUected from soU borings and during the instaUation of the 

groundwater momtoring weUs for TCL VOCs and TAL metds. Two rounds of 

groundwater samples were coUected and andyzed for TCL VOCs and TAL metds. 

Groundwater flow directions and water level fluctuations were examined for the 

unconfined aquifer using three sets of water levd measurements. This information was 

compUed as an integrated package and contaminant distribution pattems were developed 

for soU and groundwater. The affected areas as documemed through the different 

investigative techniques have been related to the reference Areas A, B, and C. 

Previous investigations indicated soUs and groundwater had been unpacted by volatile 

orgamc compounds with Umited heavy metd contamination documented m the area ofthe 

former MaxweU Complex. Aeiid photographs showed areas of possible concem within 

the northem areas of the plant prior to its devdopment, unpaved areas within the plant 

boundaries which formerly existed near the manu&cturing buUduigs, and an area where 

easy access to the undevdoped northem portion of the site was possible prior to its 

devdopment. AdditionaUy, severd areas were identified where materid storage took 

place within the plant boundaries over many years, particularly in the area adjacent to Leo 

Street in the extreme southem area. 

Sanborn maps showed areas of possible concem assodated with historicd manufacturing 

processes and materials handling areas within the plant boundaries m assodation with the 

former MaxweU Complex. Ofif-site areas of concem were focused dong the southem 

portion of the site including the former paint and vamish facUity across Leo Street, the 

former service stations located across Leo Street and at the intersection of Leo and 
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Webster Streets, and the group of Ught industries located approximately 300 to 400 feet 

south of die DTPP property. 

A review of potentid contamination sources conducted by Clean Tech reveded severd 

potentid on-site sources of contaminants which may have impacted the soU or 

groundwater These potentid sources include: underground and above ground storage 

tanks, chemicd handling or storage areas, hazardous waste generation and accumulation 

storage areas, sumps for waste oil or process wastewater, past spiUs, and various 

processes or operations ofthe plant. 

Significant potentid on-site sources of contamination include tanks which stored TCA and 

TCA sludge which were located on the south side of BuUding 53 and the north side of 

BuUding 40; a TCE degreaser station formerly located near the southem end of BuUding 

53; a TCA degreaser formerly located in the northeast area of BuUding 40A; and a CFC-

113 degreaser foimeriy located m the middle of BuUding 40A SpUl records reveded 

potentid contamination from spills of ^ )̂proximately 500 gaUons of chrome-contaming 

paint shidge in BuUding 47; an overfiU of TCA storage tank (quantity unspecified); a 

rdease of approximatdy 35 gaUons of untreated wastewater containing flux rinse water 

near BuUdmg 50; and a release of an unspecified quantity of TCA from a tank next to 

BuUdmg 53. 

The soU vapor survey reveded contamination in the vadose zone across the property. 

VOC contamination in the vadose zone appeared to be greatest in Area A in both the 

shaUow and deep portions of the vadose zone. VOC contamination in the vadose zone 

was noted at a lesser magnitude across Area B in both the shaUow and deep portions of 

the vadose zone, but was much more pronounced in the deep vadose zone. Isolated areas 

of significantiy elevated VOCs were noted m Area C for both the shaUow and deep 

portions ofthe vadose zone, but were much more pronounced in the deep vadose zone. 
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SoU sample andysis confirmed these pattems of sod contamination across the property. 

Tetrachloroethylene in the soU was greatest in the centrd portion of the facUity within 

Area A and Area B. The distribution of the tetrachloroethylene controls the totd VOCs 

distribution pattem in these areas. Trichloroethene in the soU was greatest dong the 

southem portion ofthe site within Area C. The distribution ofthe trichloroethene controls 

the totd VOCs distribution pattem in the southem area. 

Groundwater sample andysis and groundwater flow pattems estabUshed a contamination 

pattem which relates vadose soU and groundwater contaminants in the imconfined aquifer 

across the property. No detectable levels of VOCs were found in the semi-confined 

aquifer for first round or second round groundwater samples. No LNAPLs or DNAPLs 

were detected in any weU for any ofthe three sets of water levd measurements. 

The levels of tetrachloroethylene in the unconfined aquifer were greatest in the centrd 

portion of the &ciUty within Area A and Area B in the same area and pattem simUar to 

that seen for the soU contaminatioa The distribution of the tetrachloroethylene controls 

the totd VOCs distribution pattem ui those areas. The levds of trichloroethene m the 

unconfined aquifer were greatest dong the southem portion of the site within Area C in 

the same area and pattem similar to that seen for the soU contaminatioa The distribution 

of the trichloroethene controls the totd VOCs distribution pattem in that portion of the 

site, indicating tridiloroethene is the prindpd contaminant in Area C. 

The mformation gathered through each mvestigative technique may be summarized as 

foUows for each contamination area: 

Area A 

• Previous Investigations 

SoU contaminants at BuUding 40B in the area of former CFC-113 degreaser 

station, and soil and groundwater contaminants on south side of BuUdmg 53 in 
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tiie area of the foraier TCA storage tanks, and at BuUdings 40A and 40B 

which contamed former TCA degreasers. 

• SoU Vapor Survey 

Areas with devated VOCs in the area to the north of BuUdings 40A and 40B, 

and to the south of BuUdings 50 and 53 in the area ofthe former TCA storage 

tanks with VOCs devated in both shaUow and deep vadose soU zones with 

greater contamination in the deep vadose zone. 

• SoU Samples 

Affected areas are northem portions of BuUdings 40A and 40B and the paved 

area immediately north and east of those buUdings, and the southem portion of 

BuUding 50 m the area ofthe former TCA tank south of BuUding 53. 

• Groundwater 

Areas affected by contamination are the northem portion of BuUdings 40 A and 

40B and the paved area immediately north and east of those buUdings, and the 

southem portion of BuUding 50 in the area of the former TCA tank south of 

BuUding 53. 

AreaB 

• Previous Investigations 

SoU and groundwater contaminants noted in the west and southwest sections 

of the former MaxweU Complex, and in the storage areas located east of 

BuUding 50. WeU 2, the production weU located m the boUer house and 

completed in the unconfined aquifer, was found to contain organic compounds. 

Testing suggested a large volume of the aquifer may be affected by the 

contaminants. 

• SoU Vapor Survey 

Areas with elevated VOCs m the area to the north of BuUding 59 to the area of 

BuUding 47 and the assodated waste storage area with VOCs elevated in both 
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the shaUow and deep vadose zone and greater contammation noted in the deep 

vadose zone. 

• SoU Samples 

Affected areas are to the north of BuUding 59, m the area near BuUdmg 47 

extending northward and toward the east; and in the area north of the boUer 

house and northeast of BuUding 47. 

• Groundwater 

Areas affected by contamination are the area to the north of BuUding 59; the 

area near BuUding 47 extending northward and toward the west; and the area 

north and west ofthe boUer house. 

AreaC 

• SoU Vapor Survey 

Isolated areas of devated VOCs were noted in the southem portion ofthe site 

to the west of BuUding 3A and south of BuUding 59, and m the area to the 

south of BuUdings 40 and 40A This pattem was noted for both the shaUow 

and deep portions ofthe vadose zone, with greater contamination noted in the 

deep vadose zone. 

• SoU Samples 

Areas affected by contamination are adjacent to Leo Street south of BuUding 

59, BuUding 3 A and BuUdings 40, 40A and 40B. 

• Groundwater 

Areas affected by contamination are the area adjacent to Leo Street south of 

Buildmg 59, BuUdmg 3 A and BuUdmgs 40A and 40B. 

The pattems of contamination by the principd mapped contaminants in the soU and 

groundwater, tetrachloroethylene and trichloroethene, suggest a contaminant transport 

mechanism involving interactions between the soil and groundwater The pattems of soil 

f 
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and groundwater contamination may be expldned using the available information in the 

foUowing conceptud model for Areas A and B, and for Area C ofthe site. 

Area A and Area B 

The soU contamination as seen across Area A and Area B in the soU vapor and soU sample 

andysis is typicaUy greater in the deeper portions ofthe vadose zone soUs, with the clear 

exception of the area of the former TCA tanks where significant vadose zone soU 

contamination both shaUow and deep suggests this is a primary source location of solvent 

contamination to the soUs. Other possible secondary contaminant source areas include the 

area to the east of BuUding 50 and the waste storage area near BuUding 47 north of 

BuUding 59. Previous studies and the pattem of contamination found in this investigation 

identified the subsurface beneath BuUdings 40A and 40B as potentid contaminant source 

areas. 

Solvents containing chlorinated organic compounds are interpreted to have entered the 

subsurface environment at these source locations. After soU contaminants penetrated to a 

depth near the base of the vadose zone, groundwater m the imconfined aquifer was 

brought in contact with the contaminated soU aUowing contaminants to be rdeased into 

the groundwater. Groundwater flow in the unconfined aquifer moved the groundwater 

toward the northeast under the influence of the steepening hydrauUc gradient induced by 

the pumping weU at Gem City Chemicals, Inc. The groundwater flowing past the 

contaminant sources acquired dissolved contaminants and carried the contaminants across 

the site toward the northeast forming contamination plumes. 

The steepening hydrauUc gradient which was persistentiy seen in aU water elevation maps 

is interpreted to represent the influence of the groundwater recovery weU system at the 

Gem City Chemicd &cUity as it draws groundwater toward the pumping weU. The 

recovery weU pumps continuously in the unconfined aquifer at approTomately 300 gpm. 

The pumping weU was required by the Ohio EPA to prevent introduction of contaminants 

from Gem City Chemicd into the South Miami WeU Field. The groundwater elevation 
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maps show a generdly non-uniforra groundwater elevation change, producing a variable 

gradient, across the subject site from the southwest toward the northeast in dl three 

measurement sets. The uniformity of the hydrauUc conditions were mamtained as water 

levels feU in the unconfined aquifer, indicating the pumping weU exerted primary hydrauUc 

control over the groundwater flow pattera This interpretation is in agreement with the 

potentiometric measurements for the Gem City site as reported by QSource Engineering, 

Inc. QSource Engineering reported that changes in water levels and recharge do not 

appear to affect the generd direction of groundwater flow. QSource Engineering 

estimated the groundwater flow direction was to the northeast in the portion of the Gem 

City site adjacent to the DTPP site. This flow direction and the reported configuration of 

the groundwater potentiometric surface agree closely between the two sites, fiirther 

demonstrating the interconnection between pumping at Gem City and the behavior of the 

groundwater across the DTPP property. 

As groundwater moved toward the northeast carrying dissolved contaminants from the 

source locations, the soils in contact with the moving groundwater plumes absorbed some 

ofthe contaminants. This formed broad soU contamination plumes and may account for 

the simUarity in location and pattem for both the soU contaminant and groundwater 

contaminant plumes as mapped. The areas ofthe greatest soU contamination and greatest 

groundwater contamination are comddent Seasond fluctuations in water levels (reported 

annud totd of 10 to 15 feet) would be expected to exacerbate this situation over time, 

causing an additiond verticd thickness of soU near the base of the vadose zone to be 

e?q)osed to the dissolved contaminants in the groundwater. Under these conditions, the 

potentid for off-site transport of contaminants is significant over time, first as dissolved 

groundwater contamination, and secondly as soU contamination near the base of the 

vadose zone. As shown on the isoconcentration maps, the potentid exists at present for 

some off-site transport of contaminants in groundwater to have occurred. 

Additiond supporting evidence for this mechamsm comes in two forms. First, larger 

numbers of organic compounds having greater concentration levels are present in the 
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groundwater samples from the unconfined aquifer m the MWA (shdlower) wells than the 

MWB (deeper) weUs. OveraU VOC contamination is greater in the shaUow pomon of the 

unconfined aquifer in contact with the deep vadose zone than the deeper portions of the 

same aquifer. Second, seasond water level fluctuations as observed during this 

investigation appeared to remove groundwater from contacting the zone of contaminated 

soU. As the water levds feU during the three month period of this investigatioa the level 

of groundwater contamination by VOCs decreased. 

AreaC 

Groundwater flows to the north onto the site from across Leo Street. The soU and 

groundwater contamination plume shown m Area C appears to originate from some off-

site source, particularly from the area across Leo Street from the site boundary as 

groundwater flows on the site from adjacent properties. Certain properties in this area 

have been identified as potentid sources of contaminants. The soU contamination as seen 

across Area C in both the soU vapor survey and the soU sample andysis is typicaUy greater 

in the deeper portions of the vadose zone soils, and has trichloroethene as the primary 

compound present. The avaUable information for the soU in the shaUow vadose zone 

provided no clear indication of a source area for chlorinated solvents on the property. The 

soU v^or survey did not identify significantiy elevated levels of VOCs in the shaUow 

vadose zone in Area C. This evidence supports the idea of an off-site source for the 

contaminants. 

A soU sample from SB-10 was coUected from bdow the water table at 31 feet and was 

found to contain significantiy elevated levds of VOCs, particularly trichloroethene, in the 

saturated soU approximatdy four feet bdow the water table. It may be mterpreted that 

this contaminant is flowing on the property from an off-site source to the south. 

Additiond supporting evidence for an off-site contaminant source is the presence of 

benzene in both rounds of groundwater samples coUected from MWB-3 when that 

compound is not a contaminant of concem at any other location on the site. Benzene is a 

contaminant typicaUy assodated Avith petroleum and may have entered the subsurface 
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environment from a leaking storage tank, or possibly from some operation at the former 

paint and vamish operation located across Leo Street from the site boundary. 

A hydrauUc connection between the MWC-3 well and the unconfined aquifer apparentiy 

occurs because the tiU layer seen in the southeastem portion of the site becomes 

substantiaUy thinner and ceases to be a hydrauUc barrier in the east centrd portion of the 

site. The tiU layer has apparentiy protected the portion of the imconfined aquifer below 

the tUl layer in the extreme southeastem portion of Area C from encountering significant 

contamination by orgamc compounds. The MWB-3 weU, completed in the unconfined 

aquifer above the tiU layer, was found to have up to 13,727.6 ppb totd VOCs in a 

groundwater sample. Both groundwater samples coUected from MWC-3, completed m 

the unconfined aquifer below the tiU layer, were found to have less than detectable levels 

of totd VOCs. 

Groundwater flowing in the unconfined aquifer moves northward toward the cone of 

influence devdoped by the Gem City recovery weU. The groundwater within the 

unconfined aquifer is interpreted to pass this point both above and below the clay layer 

within the unconfined aquifer. This pattem of groimdwater movement apparentiy prevents 

contaminants entering the aquifer from the ground sur&ce from impactmg the portion of 

the unconfined aquifer below the clay layer in which MWC-3 is screened. The clay layer 

is expected to extend intact to the south (on the opposite side of Leo Street) a distance at 

least as great as the distance to the proposed contamination source. 

The findings for both groundwater sampling rounds show the semi-confined aquifer does 

not ^pear to be affected by VOC contamination at this time. No VOCs were detected in 

any weU completed in the semi-confined aquifer in dther groundwater sampUng round. 

The verticd flow potentid provides an assessment of the potentid for movement of 

groundwater, and potentid contaminants, from one aquifer to another The avaUable 

information as compUed during regiond hydrogeologicd andysis, and for the site specific 

information generated as a part of this investigation indicate the potentid exists for 
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groundwater to move downward from the imconfined aquifer to the semi-confined 

aquifer. The confining layer between the aquifers has apparentiy prevented contamination 

ofthe semi-confined aquifer based on the avaUable information. 

The metals concentrations m groundwater were sinular in both the unconfined and semi-

confined aquifers. Since the absence of VOC contamination in the semi-confined aquifer 

can be interpreted as an indication of no impact to that aquifer, the simUarity of the 

dissolved metds concentrations in the aquifers may be interpreted as evidence of no 

significant impact to groimdwater m either aquifer by the targeted metals at this time. The 

metals contamination in soils as encountered m the area of the former MaxweU Complex 

was apparentiy confined to the soils present in that limited area. 
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iSection 10.0 -Targets for Soil and Groundwater Remediation 

The foUowing discussion of targets for soil and groundwater remediation are presented as 

guidance for development of gods for remediation of soU and groundwater contamination 

at the Chrysler DTPP facUity. 

The Ohio EPA Division of Emergency and Remedid Response has developed guidance 

for site investigations and remediation programs. Ohio EPA evduates every site 

independentiy and wiU not provide generic clean-up guidance or criteria. The poUcy was 

originaUy developed for unregulated hazardous waste sites but has been extended to the 

entire Ohio EPA Remedid Response Program. 

The selection of soU and groundwater remediation targets typicaUy begms with a 

determination of the levds of site contammation through a site investigatioa A site is 

considered to be hazardous by the Ohio EPA if a contaminant is present on-site at 

concentrations significantiy above background levds, or the contaminant is present on-site 

and is not detected in representative background samples. The DTPP faciUty appears to 

&U in the hazardous site category based on the findings of this investigatioa 

Ohio EPA guidance stipulates a determination of whether contamination poses a threat to 

pubUc hedth or the environment. NormaUy this involves preparation of a site-specific 

hedth-based risk assessment for most locations within Ohio. FoUowing preparation ofthe 

risk assessment, a review of appUcable ARARs (appUcable or relevant and appropriate 

standards and/or criteria) is usuaUy undertaken. The selection of remedid dtematives and 

design goals normaUy results from these activities. However, an overriding issue in 

Dayton is the deUneation of a portion of Dayton in the area ofthe DTPP fecUity as, a WeU 

Fidd Protection Area. 
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Mr. Joe Smmdak ofthe Ohio EPA was contacted regarding this issue on Apnl 25, 1995. 

Mr. Smindak indicated that the WeU Field Protection Program instituted in Dayton is a 

nationaUy recogmzed program which seeks to momtor the pubUc water supply source 

aquifer, and has as a future god the development of a comprehensive WeU Field 

Management Plan. This management plan has not yet been imtiated but wiU be based on 

the findings of the Ohio EPA groundwater qudity monitoring program now underway. 

The Ohio EPA routinely momtors groundwater using a network of weUs instaUed 

throughout Dayton in pubUc lands and right-of-ways. Mr. Smindak noted that the 

management plan is needed primarily because groundwater quaUty monitoring has shown 

orgamc contaminants are commody dispersed across large areas in the subsurface 

throughout Daytoa The contaminants are commody organic solvents which have found 

their way into the aquifer due to a long history of manufacturing land uses, and the effects 

of pumping from numerous water supply weUs in Daytoa The contaminants are known to 

enter the aquifer near certain properties, and pass under other properties where they may 

be detected at monitoring points and m water supply wells. Mr. Smindak stated that at 

some point in the future a program to address these large areas of contaminants wUl be 

brought forward by the Ohio EPA 

The Ohio EPA currentiy seeks ody to prevent significant contamination from reaching the 

pubUc water supply wells through a program of Interim Action requirements. Interim 

Actions for groundwater are the ody ^proved remedid actions which may be undertaken 

within the WeU Field Protection Area. Groundwater gradient control is the most 

commody required Interim Action. The need for groundwater gradient control is based 

on what Ohio EPA has defined as Interim Standards. If an Interim Standard for 

groundwater quaUty is exceeded at a site, then Ohio EPA seeks to have the property 

owner control and remediate contaminated groundwater to prohibit it from leaving the 

effected property. The process of cdculating the Interim Standard for a site involves 

review ofthe foUo-wing standards: 
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• Carcinogemc standards for each detected compound which wiU produce a 

frequency of 10"* cancer cases (one cancer case per milUon population 

exposed) m the effected population; 

• Non-carcinogemc standards for each detected compound which wUl produce a 

Hazard Index of 1 for the effected population; 

• Maximum Contaminant Levels (MCLs) derived from US EPA drinking water 

regulations and hedth advisories. 

The lowest vdue resulting from the review ofthe three standards Usted above becomes the 

Interim Standard for the detected compound, provided the standard is not less than 1 ppb. 

In those cases I ppb becomes the Interim Standard. Under the Interim Actions process 

ody the groundwater pathway is assessed, and no cumulative or synergistic effects are 

mcorporated into the risk andysis. Achieving protection of the groundwater within the 

Well Fidd Protection Area is done by meeting the Interim Standard set for each detected 

contaminant If the detected contaminant levels are below the Interim Standards, then 

there is no requirement to achieve groundwater gradient control and perform any 

treatment of extracted groundwater. 

Interim Standards were appUed to the remedid actions which have been undertaken at the 

DAP, Inc. and the Gem City Chemicals, Inc. &ciUties. The DAP &ciUty employed a soU 

vapor extraction system to remove the contaminant source within the soU as a method of 

preventing groundwater contaminatioa DAP achieved groundwater gradient control 

using a system of four groundwater recovery wells plus an air stripping towo- to remove a 

variety of solvents from the groundwater. Routine monitoring of weUs at the site 

demonstrated groundwater quaUty has improved to within the Interim Standards, and the 

recovery weUs are expected to be shut down in the near future. 

Gem City Chemicds, Inc. achieved groundwater gradient control using a groundwater 

recovery weU and an associated dr stripper system. A soil vapor extraction system was 
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dso employed to remediate the soil which was contnbuting contaminants to the 

groundwater. The soU vapor extraction system was discontinued when no significant 

concentration of VOCs ( ^ ppm) were detected in the exhausted air. (jroundwater 

gradient control and remediation continues on an ongoing basis using a single recovery 

weU. 

Interim Standards were computed using the laboratory results for the orgamc compounds 

detected in both the first and second round groundwater samples from the subject site. 

The detected concentrations were averaged for the MWA and MWB weUs for each 

compound detected, using both the first and second round samples. The carcinogemc 

standard or hazard index was taken from the Risk Based Concentration (RBC) tables 

prepared by US EPA Region m, as recommended by the Ohio EPA fi^r each detected 

compound. The reported RBC vahie corresponds to a contaminant concentration 

exposure concentration through a certain pathway which produces a fixed levd of risk, 

dther the hazard index of 1 or Ufetime cancer risk of 10"̂  whichever occurs at a lower 

concentratioa The RBC vdue for water (tap water) as a pathway was used. The MCLs 

were taken from the November 1994 US EPA Drinking Water Regulations and Hedth 

Advisory tables. 
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Interim Standards for Detected VOCs in Groundwater 

AU Resdts in Parts per BiUion (ug/I). 

Fourteen of the twenty-one detected volatile organic compounds exceed the Interim 

Standards for those compounds. The Interim Standards may be viewed as goals for 

groundwater remediation at the Chryder DTPP faciUty. 
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BACKGROUND 

Old Maxwell Complex demolition to make space for 
Building 59 

Discovery of VOC and TPH contamination in areas 
of: 

- Concrete Slabs 

- Sewer Lines 

- Process Pipelines 

- Process Sumps 

- Nonhazardous Waste Storage Pad 

- Oil/water Separator 

- TCA Tank 

- Flux Room 

- New Product Barrel Storage 

- Battery Storage 

Soil in Footprint of Building 59 

Soil in adjacent areas to be paved 
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REMEDIAL ACTIVITIES TO DATE 

Special Waste 

- Shipments to Pinnacle Road Landfill 
166 loads ( —$25/cubic yard) 

• Hazardous Waste 

- Soil 
FOOl from 40B 
5 loads ($1,200-$1,500 per cubic yard) 

- Concrete 
Chromium leach 
Lead leach 
11 loads to date ($300-$500 per cubic yard) 
7 additional loads being evaluated 

On-Site Treatment of TPH and VOC 
Contaminated Soil 

- Building 59 Footprint 
- Adjacent areas to be paved 
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CLEAN SOIL STOCKPILE 

EXPLANATION 

• o APPROXIMATE SAMPLE LOCATION WITH 
TOTAL VOLATILE ORGANIC COMPOUNDS 
(METHOD 8240) IN u g / k g 



n CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON THERMAL PRODUCTS PLANT 

GROUND SURFACE 

CLAY AND FILL ( 0 - 5'> 

SAND ANO GRAVEL ( 5 - 55' ) 

WATER TABLE 

CLAY ( 5 5 - 60 ' ) 

SAND ANO GRAVEL (60 * - 8 5 ) 

CLAY I B S ' - 100') 

SAND AND GRAVEL <100 ' - 128') l ^ ^ - p 

CLAY ( 1 2 8 ' - 129') 

SAND AND GRAVEL ( 1 2 9 ' - 7) 

DEPTH 
(FEET) 

25 
i;.((\-e 2 

.,-€.t 

55 

60 

85 

100 

128 
129 

^ . ^ , - ' P ^ ^ 

, - - ' - ! > i J - - ' l 



% 
CONCEPTUAL SUBSURFACE CONDITIONS 

DAYTON SITE 

4 

4 
( 



ADDITIONAL WORK RECOMMENDED 

Prevent Identified Sources From Contaminating Aquifer — 
Source Control 

- 1,1,1-TCA tanks south of Building 59 

- BuUding 40B 

Evaluate Subsurface Conditions 

- Vertical profile and lateral extent of sediments. 
Delineate aquifer and semi-confining layer boundaries. 

- Aquifer, vadose zone and semi-confining layer 
properties: 

1. Air flow for soil venting 

2. Groundwater flow in water table and first semi-
confined aquifer for groundwater remediation 

3. Semi-confining layer properties and orientation for 
non-aqueous phase contaminant flow 

Evaluate Risks and Options 

Select Cost-Effective Alternative(s) 
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SOURCE CONTROL 
1,1,1-TCA TANKS 

OPTIONS 

1. Tank System as a continuing source 

• Remove from service 
• Integrity Test 

- visual inspection 
- corrosion 
- improve material management 

2. Subsurface Contamination 

• Soil 

- Excavation/removal (RCRA hazardous waste) 

Assume 100 x 100 x 25 ~ 9,000 yards 
$l,200/cubic yard for incineration 

- $ n Million 

- Venting (minimize RCRA hazardous waste) 

~ $50,000 as part of program outiined below 

• Groundwater 

- To be selected as part of site-wide evaluation 
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SOURCE CONTROL 
BUILDING 40B 

OPTIONS 

1. Building as a Continuing Source 

• Remove from service 
improve material management practices 

- discontinue use of solvents 
- halt production 

• Isolate from environment 
venting system discussed below 

2. Subsurface Contamination 

• Soil 
127,000 cubic yards may be affected 

- All subsurface work will generate RCRA hazardous waste 
(requires handling at $l,200-l,500/cubic yard) 

- Excavation/Removal 
All RCRA hazardous waste - $152 million 

- Venting 
Minimize generation of RCRA hazardous waste -
$0.7-$1.5 million 

a. Vertical - not most cost-effective option due to site 
logistics 

b. Horizontal 
- from surface - infeasible logistically 
- from outside of building 

Program outlined below 

• Groundwater 
To be selected as part of site-wide evaluation 
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PROPOSED LOCATION FOR 
HORIZONTAL VENTING LINES 

HORIZONTAL SOIL VENTING SYSTEM 
50 

SCALE IN FEET 

100 © 
FREON DEGREASER 

•PROPOSED VENT LINES 
K 

•PROPOSED VENT UNES 

BUILDING 40B 
•PROPOSED VENT LINES 

MANOMETER LOCATIONS 

•PROPOSED VENT LINES 

8 



TYPICAL FLOOR VENTING LOCATION 
HORIZONTAL SOIL VENTING SYSTEM 

50 

SCALE IN FEET 

100 

FREON DEGREASER 

•PROPOSED VENT LINES 

O O O 

K 

\

TYPICAL FLOOR VENT LOCATION 
(TO BE DETERMINED) 

o o 

PROPOSED VENT LINES 

BUILDING 40B 
•PROPOSED VENT LINES 

•PROPOSED VENT LINES 

8 



/ 

CROSS SECTION DIAGRAM OF 
PROPOSED VENTING SYSTEM 

NOT TO SCALE 



SUBSURFACE ASSESSMENT AND CLEANUP EVALUATION 
ANTICIPATED SCOPE OF WORK 

Evaluate subsurface soil condition in area of 1,1,1-TCA tanks and storage area 
east of Building 50 

VOCŝ  
Grain size distribution 
Response testing (venting test) 
- to evaluate, design, and cost soil venting as a remedial alternative 

• Advance deep (100 feet) boreholes to evaluate continuity of stratigraphy 
Six boreholes through base of "confined" saturated zone 
Evaluate data requirements ,̂  
Install wells 

• Advance shallow (55 feet) boreholes to evaluate water table and continuity of 
confining zone 

Six boreholes to base of first "confining" layer 
Evaluate data requirements 
Install wells 

Evaluate groundwater and properties of water table and first "confined" zone 
Row direction 
Water quality (VOCs plus parameters required for remediation) 
Response testing (pumping test) 
- to select and design appropriate remedial method 

• Evaluate cleanup standards 
ARARs 
RCRA Corrective Action Levels 
Health-risk based levels 

• Engineering evaluation 
Soil 
Groundwater 

Recommendations 
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CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 

•HORIZONTAL* CONFINING LAYER 
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CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 

•LEAKY' CONFINING LAYER 



CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 

•TILTING* CONFINED LAYER 



DRFVING FORCES/CONCERNS 

Release of hazardous substance/waste to the environment 

Affects groundwater above federally promulgated 
maximum contaminant levels (MCLs) (drinking water) 

Previously pumped contaminated Power House well for 90 
days @ 1 million gallons per day - no change in 
contaminant level (large volume affected) 

Potential for off-site migration 
increases difficulty ($) of recovery 

Minimize potential Superfund "PRP" responsibility/ 
participation of Dayton aquifer remediation 

Evaluate "Island of Purity" concept 
remediate media affected by plant 
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T a b l e 1 

RECON''" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

S a m p l e 
I . O . 

P r o b e H o l e 
Number 

D e p t h 
(Feet) 

1 , 1 - D C E 
( u g / L ) 

t r a n B - l , 2 - D C E 
( u g / L ) 

c i B - l , 2 - D C E 
( u g / L ) 

1 , 1 , 1 - T C A 
( u g / L ) 

TCE 
( u g / L ) 

PERC 
( u g / L ) Comments 

Blank-Ol 
Blanlc-02 
DSG-Ol 
DSG-02 
DSG-03 
DSG-04 
DSG-05 
DGW-06 

DSG-07 
DSG-08 
DSG-09 
Blank-03 
DSG-10 
DSG-IOD 
DSG-11 
Blank-04 
Blank-05 
DGW-12 
DGW-12D 
DSG-13 
DSG-14 
DGW-15 
DSG-16 
DSG-17 
DGW-18 
Blank-06 
DGW-19 

DSG-20 
DSG-21 
DGW-22 
Blank-07 

PH-Ol 
PH-Ol 
PH-Ol 
PH-Ol 
PH-Ol 
PH-Ol 

PH-02 
PH-02 
PH-02 

PH-02 
PH-02 
PH-02 
— « 

PH-02 
PH-02 
PH-03 
PH-03 
PH-03 
PH-04 
PH-04 
PH-04 

PH-04 

PH-05 
PH-05 
PH-05 
~̂"" 

3-4 
7.5-8.5 
13.5-14.5 
19-20 
24-25 
28-30 

3-4 
7.5-8.5 
13.5-14.5 

19-20 
19-20 
24-25 

— 
29.5 
29.5 
7.5-8.5 
19-20 
24-25 
13.5-14.5 
19-20 
24-25 

29.5-30.5 

7.5-8.5 
19-20 
24-25 

•»»•> 

ND(1) 
ND(1) 
ND(1) 
10 
41 
132 
6 
1103 

ND(1) 
6 
284 
ND(1) 
2324 
2315 
17 
ND(1) 
ND(1) 
115 
122 
'62 
ND(1) 
2665 
89 
236 
1405 
ND(1) 
782 

ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1 
ND(1 
ND(1 
ND(1 
35 
ND(1 
ND(1 
MD(1 

ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
MD(1 
13 
16 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

ND(1 
ND(1 
ND(1 
ND(1 

ND(1) 
ND ( 1 ) 
ND(1) 
4 1 
20 
2 1 
24 
106 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
10 
10 
ND(1) 
ND(1) 
ND(1) 
1 0 3 5 
1057 
ND(1) 
ND(1) 
3 0 5 
ND(1) 
7 
189 
ND(1) 
2 1 5 

ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
ND(1) 
168 
1 0 1 3 
3 2 1 0 
2 5 5 
9 1 6 

ND(1) 
8 
134 
ND(1) 
2 6 8 
267 
ND(1) 
ND(2) 
ND(2) 
844 
847 
58 
ND(2) 
3 1 2 8 
9 1 
337 
4 1 3 1 
ND(2) 
3 1 7 3 

ND(2) 
7 
14 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
130 
176 
388 
66 
52 

ND(2) 
15 
204 
N0(2) 
385 
382 
11 
ND(2) 
ND(2) 
3226 
3343 
54 
ND(2) 
9150 
122 
333 
5652 
ND(2) 
5128 

15 
29 
87 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
33 
26 
38 
40 
ND(2) 

ND(2) 
ND(2) 
33 
ND(2) 
56 
54 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
16 
33 
ND(2) 
ND(2) 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 

QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Groundwater Headspace 
(D) 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
QC System Blank 
QC Rod Blank 
Groundwater Headspace 
QC Duplicate (GWHS) 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Blank 
Groundwater Headspace 
(D) 
Soil Gas Soil Gas 
Groundwater Headspace 
QC System Blank 

0 5 / 9 1 / 3 4 9 0 2 8 - 1 ( 4 2 3 0 2 3 ) 



Table 1 (Continued) 

RECON''" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

Blank-08A 
DSG-23 
DSG-24 
DGW-25 
DSG-26 
DSO-27 
DSG-28 
DSG-29 
DSG-30 
DSG-31 
Blank-08B 
DSG-32 
DSG-32D 
DSG-33 
DSG-34 
DSG-34D 
DSG-35 
DSG-36 
DSG-37 
Blank-09 
Blank-10 
Blank-11 
DSG-38 
DSG-39 
DGW-40 
DGW-40D 
DS6-41 
DSG-42 
DSG-43 
DSG-44 
DSG-45 

Probe Hole 
Number 

* • • • * 

PH-06 
PH-06 
PH-06 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 

Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 

— 
— 
PL-
PL-
PL-
PL-
Bay 
Bay 
Bay 
PH-
PH-

I-4A 
I-4A 
I-4A 
I-3 A 
K-2 
I-3A 

K-2 
K-2 
K-2 
I-3A 
1-3A 
I-3B 
1-3B 
I-3B 

24 
24 
24 
24 
K-3 
K-3 
K-3 
07 
07 

Depth 
(Feet) 

M W 

7.5-8.5 
19-20 
24-25 
1-2 
3-4 
6-7 
1-2 
1-2 
3-4 

3-4 
3-4 
6-7 
6-7 
6-7 
1-2 
3-4 
6-7 

---
— 

7.5-8.5 
19-20 
20-24 
20-24 
0-1 
3-4 
6-7 
7.5-8.5 
19-20 

1,1-DCE 
(ug/L) 

ND(1) 
50 
814 
225 
144 
635 
1016 
15 
110 
16 
ND(1) 
10 
10 
126 
15 
17 
164 
154 
208 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
812 
1076 
1455 
38 
13 

trans-l. 
(ug/L) 

ND(1) 
ND(1) 
N0(1) 
ND(1) 
14 
ND(1) 
ND(l; 
ND(i; 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1) 
ND(1 
ND(1 
ND(1 
6 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

2-DCE cis-1,2-
(ug/L) 

ND(1) 
5 
28 
27 
209 
166 
189 
219 
76 
179 
ND(1) 
ND(1) 
ND(1) 
214 
175 
169 
155 

) 163 
213 
ND(1] 

1 ND(1 
1 ND(1 
) ND(1 
) ND(1 
) ND(1 
) ND(1 
) 47 
) 105 
) 145 
) 996 
) 193 

DCE 1,1,1-TCA 
(ug/L) 

ND(2) 
171 
1191 
651 
ND(2) 
15 
20 
ND(2) 
52 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
100 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
7 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 

\ ND(2) 
1 ND(2) 

73 
167 
277 
ND(1) 
42 

TCE 
(ug/L) 

ND(2) 
370 
1687 
816 
714 
ND(2) 
445 
84 
627 
364 
ND(2) 
ND(2) 
ND(2) 
968 
351 
341 
258 
301 
393 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
290 
528 
714 
415 
231 

PERC 
(ug/L) 

ND(2) 
ND(2) 
12 
ND(2) 
186 
861 
637 
15 
ND(2) 
347 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
316 
307 
249 
243 
252 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
20 
146 
319 

Comments 

QC Rod Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 

05/91/349C28-2(423023) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

DGW-46 
DSG-47 
DSG-48 
DSG-49 
Blank-12 
Blank-13 
Blank-14 
DSG-50 
DSG-51 
DSG-52 
DSG-S3 
DSG-54 
DSG-55 
Blank-15 
DSG-56 
DSG-57 
DSG-58 
DSG-59 
DSG-60 
DSG-61 
DSG-62 
DSG-63 
DSG-63D 
DSG-64 
DSG-65 
DSG-66 
DSG-67 
DSG-68 
DSG-69 
DSG-70 
Blank-16 

Probe Hole 
Number 

PH-07 
Bay K-4 
Bay K-4 
Bay K-4 

— 
Bay K-5 
Bay K-5 
Bay K-5 
Bay G-1 
Bay G-1 
Bay G-1 

Bay K-6 
Bay K-6 
Bay K-6 
Bay K-7 
Bay K-7 
Bay K-7 
Bay G-3 
Bay G-3 
Bay G-3 
Bay G-3 
Bay K-8 
Bay K-8 
Bay K-8 
Bay G-4 
Bay G-4 
Bay G-4 
^ ^ • B 

Depth 
(Feet) 

24-25 
0-1 
3-4 
6-7 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
0-1 
3-4 
3-4 
6-7 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

"̂•̂  

1,1-DCE 
(ug/L) 

ND(1) 
6154 
4683 
7185 
ND(1) 
ND(1) 
ND(1) 
258636 
153188 
42530 
23 
11 
5 
ND(1) 
3367 
3210 
3681 
485 
1251 
1291 
5 
24 
26 
41 
714 
457 
545 
73 
34 
135 
ND(1) 

trans-1. 
(ug/L) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1] 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

2-DCE cis-1,2-DCE 
(ug/L) 

130 
132 
67 
46 
ND(1) 
ND(1) 
ND(1) 
139 
159 
45 
ND(1) 
4 
5 

^ ND(1) 
15 
5 

1 8 
1 32 

30 
1 19 
) ND(1) 
) 5 
1 5 
) ND(1) 
) 153 
) 36 
) 19 
) ' 13 
) ND(1) 
) ND(1) 
) ND(1) 

1,1,1-TCA 
(ug/L) 

21 
396 
381 
379 
ND(2) 
ND(2) 
ND(2) 
950 
1792 
574 
ND(2) 
11 
6 
ND(2) 
101 
68 
140 
136 
452 
525 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
1238 
496 
652 
8 
ND(2) 
ND(2) 
ND(2) 

TCE 
(ug/L) 

86 
714 
631 
409 
ND(2) 
ND(2) 
ND(2) 
1516 
3172 
733 
52 
130 
94 
ND(2) 
221 
166 

'^295 
271 
643 
696 
12 
55 
59 
32 
1202 
665 
630 
68 
12 
ND(2) 
ND(2) 

PERC 
(ug/L) 

101 
ND(2) 
21 
48 
ND(2) 
ND(2) 
ND(2) 
14 
45 
35 
150 
451 
378 
ND(2) 
28 
12 
22 
48 
54 
52 
37 
176 
171 
113 
38 
35 
35 
354 
46 
ND(2) 
ND(2) 

Comments 

Groundwater Headspace 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC System Blank 
QC Ambient Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 

05/91/349028-3(423023) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Scunple 
I .D . 

Probe Hole 
Number 

Depth 
(Feet) 

1,1-DCE 
(ug/L) 

trans-1,2-DCE 
(ug/L) 

cis-1,2-DCE 
(ug/L) 

1,1,1-TCA 
(ug/L) 

TCE 
(ug/L) 

PERC 
(ug/L) Comments 

DSG-71 
DSG-72 
DSG-73 
Blank-17 
Blank-18 
Blank-18D 
DSG-74 
DSG-75 
DSG-76 
DSG-77 
DSG-78 
DSG-79 
DSG-80 
DSG-81 
DSG-82 
Blank-19 
DSG-83 
DSG-84 
DSG-85 
DSG-86 
DSG-86D 
DSG-87 
DSG-e8 
DSG-89 
DSG-90 
DSG-91 
Blank-20 
DSG-92 
DSG-93 
DSG-94 
DSG-95 
DSG-95D 

Bay K-9 
Bay K-9 
Bay K-9 

Bay G-5 
Bay G-5 
Bay G-5 
Bay G-6 
Bay G-6 
Bay G-6 
Bay J-2 
Bay J-2 
Bay J-2 

Bay J-9 
Bay J-9 
Bay J-9 
Bay G-8 
Bay G-8 
Bay G-8 
Bay G-8 
Bay 1-9 
Bay 1-9 
Bay 1-9 

Bay 0-9 
Bay G-9 
Bay G-9 
Bay H-13 
Bay H-13 

0-1 
3-4 
6-7 

0-1 
3-4 
6-7 
3-4 
0-1 
6-7 
0-1 
3-4 
5-7 

0-1 
3-4 
6-7 
0-1 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

0-1 
3-4 
6-7 
0-1 
0-1 

176 
60 
146 
ND(1) 
6 
6 
52 
154 
210 
127 
20 
333 
ND(1) 
4 
14 
ND(1) 
ND(1) 
8 
ND(1) 
33 
33 
1431 
578 
3 
9 
230 
ND(1) 
9 
4 
291 
76 
75 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(11 
ND(1] 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

27 
47 
285 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
4 
5 
ND(1) 
ND(1) 
5 
ND(1) 
6 
17 
ND(2) 
ND(2) 
ND(1) 

1 ND(1) 
> 7 
> 7 
1 120 
1 67 
1 ND(1) 
) ND(1) 
1 6 
) ND(1) 
) ND(1) 
) ND(1) 
) 7 
) 6 
) 6 

70 
63 
481 
ND(2) 
13 
ND(2) 
ND(2) 
ND(21 
ND(21 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
12 
14 
233 
134 

156 
54 
268 

. ND(2) 
27 
ND(2) 
10 
16 
10 
8 
9 
10 
25 
11 

> 21 
f ND(2) 

ND(2) 
• ND(2) 
• ND(2) 

19 
21 
261 
162 

ND(2) 8 
6 
9 

50 
261 

ND(2) ND(2) 
26 
10 
33 
1164 
1782 

19 
15 
25 
48 
49 

ND(2) 
14 
48 
ND(2) 
ND(2) 
ND(2) 
54 
72 
52 
37 
41 
34 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
62 
61 
1104 
571 
ND(2) 
ND(2) 
22 
ND(2) 
12 
17 
108 
187 
190 

Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC Rod Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 

05/91/349028-4(423023) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I . D . 

P r o b e Hole 
Number 

Depth 
( F e e t ) 

1,1-DCE 
(ug /L) 

t r a n s - l , 2 - D C E 
(ug /L) 

c i s - 1 , 2 - D C E 
(ug /L) 

1,1,1-TCA 
(ug /L) 

TCE 
(ug/L) 

PERC 
(ug /L) Comments 

DSG-96 
DSG-97 
Blank-21 
Blank-22 
DSG-98 
DSG-99 
DSG-100 
DSG-101 
DSG-102 
DSG-103 
AMB 

DSG-104 
DSG-105 
DSG-106 
DSG-106D 
Blank-23 
DSG-107 
DSG-108 
DSG-109 
DSG-110 
DSG-111 
DSG-112 
DSG-113 
DSG-114 
DSG-115 
Blank-24A 
Blank-24B 
Blank-25 
DSG-116 
DSG-117 
DSG-118 

Bay H-13 
Bay H-13 

Bay G-10 
Bay G-10 
Bay G-10 
Bay K-1 
Bay K-1 
Bay K-1 
•̂""" 

Bay G-12 
Bay G-12 
Bay G-12 
Bay G-12 
- — 
Bay H-12B 
Bay H-12B 
Bay H-12B 
Bay G-11 
Bay G-11 
Bay G-11 
Bay H-1 
Bay H-1 
Bay H-1 
— -
— 
- — 
Bay I-l 
Bay I-l 
Bay I-l 

3-4 
6-7 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
"•*"" 

0-1 
3-4 
6-7 
6-7 
— -

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

- — 
— 

0-1 
3-4 
6-7 

11 
34 
ND(1) 
ND(1) 
6 
ND(1) 
49 
ND(1) 
ND(1) 
6 
308 

93 
152 
2108 
2118 
ND(1) 
3794 
ND(1) 
7388 
ND(1) 
11 
122 
5 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
15 
5 
ND(1) 
ND(1) 

14 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND{1) 
ND(2) 
ND(2) 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(2) 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
11 
64 
145 
ND(1) 

ND(1) 
ND(2) 
13 
13 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
4 
ND(1) 
6 
ND(1) 
ND(1) 
ND(1) 
32 
82 
82 

83 
698 
ND(2) 
6 
11 
ND(2) 
30 
8 
10 
13 
ND(2) 

367 
1993 
2536 
2538 
ND(2) 
2968 
3380 
3630 
123 
48 
65 
30 
ND(2) 
15 
ND(2) 
ND(2) 
ND(2) 
7 
ND(2) 
ND(2) 

ND(2) 
38 
ND(2) 
ND(2) 
24 
ND(2) 
ND(2) 
83 
206 
323 
ND(2) 

12 
15 
63 
63 
ND(2) 
34 
31 
30 
71 
23 
ND(2) 
277 
ND(2) 
30 
ND(2) 
ND(2) 
ND(2) 
126 
190 
166 

11 
59 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
9 
ND(2) 
ND(2) 
ND(2) 
ND(2) 

10 
ND(2) 
270 
266 
ND(2) 
157 
93 
81 
ND(2) 
ND(2) 
10 
232 
ND(2) 
82 
ND(2) 
ND(2) 
ND(2) 
15 
13 
ND(2) 

Soil Gas 
Soil Gas 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Ambient Inside 
Building* 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
QC System Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gaa 

0 5 / 9 1 / 3 4 9 C 2 8 - 5 ( 4 2 3 0 2 3 ) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

DSG-119 
DSG-120 
DSO-121 
DSG-122 
DSG-123 
Blank-26 
Blank-27 
Blank-28 
DGW-124 
DSG-125 
DSG-126 
DGW-127 
DGW-127D 
Blank-29 
Blank-30 
Blank-31 
Blank-32 
DSG-128 
DSG-129 
DSG-130 
DSG-131 
DSG-132 
DGW-133 
DSG-134 
DSG-135 
DGW-136 
DGW-136D 
Blank-33 
Blank-34 
Blank-35 
DSG-137 
Blank-36 

Probe Hole 
Number 

Bay 
Bay 
Bay 

H-11 
H-11 
H-11 

NE-24 
NE-24 

NE-24 
SE-24 
SE-24 
SE-24 
SE-24 

- — 
—--
— -
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
— 
— 
—--
Bay 
——— 

1-6 
1-6 
1-6 
G-1 
G-1 
G-1 
G-10 
G-10 
G-10 
0-10 

J-7 

Depth 
(Feet) 

0-1 
3-4 
6-7 
9-10 
19-20 

---
24-25 
10-11 
19-20 
24-25 
24-25 

— 
— 
— -
~ -

0-1 
3-4 
6-7 
7.5-8.5 
19-20 
24-25 
7.5-8.5 
19-20 
24-25 
24-25 

— 
---
- — 

7.5-8.5 
" • • " " 

1,1-DCE 
(ug/L) 

16 
11 
12 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
36 
4542 
4412 
13240 
9 
315 
11 
607 
32623 
418 
316 
ND(1) 
ND(1) 
77 
10280 
198 

trans-1, 
(ug/L) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(11 
41 
ND(1] 
ND(11 
ND(1 
ND(1 
ND(1 
ND(1 
MD(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
147 

2-DCE cis-1,2-
(ug/L) 

5 
ND(1) 
4 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1 
ND(1 
ND(1 
ND(1) 
ND(1 
ND(1 
ND(1 
ND(1] 
ND(1] 
328 
384 
774 

> 6. 
• 13 
1 57 
1 8 
1 167 
) 14 
) 15 

DCE 1,1,1-TCA 
(ug/L) 

767 
413 . 
295 
ND(2) 
14 

• ND(2) 
ND(2) 
ND(2) 
55 
ND(2) 
9 
7 
7 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
249 
310 
779 
8 
16 
43 
176 
739 
452 
561 

) ND(1) ND(1) 
) ND(1) ND(2) 
) ND(1) ND(2) 
) 136 

49 
797 
64 

TCE 
(ug/L) 

23 
31 
104 
ND(2) 
8 
ND(2) 
ND(2) 
ND(2) 
19 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
971 
780 
639 
93 
175 
2002 
175 
460 
85 
92 
ND(1) 
ND(2) 
ND(2) 
1086 
51 

PERC 
(ug/L) 

38 
19 
19 
ND(2) 
116 
ND(2) 
HD(2) 
ND(2) 
278 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
6347 
5340 
4459 
461 
733 
199 
104 
1905 
474 
499 
ND(2) 
ND(2) 
ND(2) 
196 
27 

Comments 

Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC System Blank 
QC Rod Blank 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC System Blank 
QC System Blank 
QC Rod Blank 
QC Ambient Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC System Blank 
QC System Blank 
QC Rod Blank 
Soil Gaa 
Ambient Air 

05/91/349028-6(423023) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

DSG-138 
DGW-139 
DS6-140 
DSG-141 
DSG-142 
DSG-143 
DSG-144 
DSG-145 
DSG-145D 
Blank-37 
Blank-38 
Blank-39 
DSG-146 
DSG-147 
DSG-148 
DSG-149 
DSG-150 
DSG-151 
DSG-152 
DSG-153 
DSG-154 
Blank-40 
VOC B-1 

VOC B-2 

DSG-155 
DSG-156 
DSG-157 
DSG-158 
DSG-159 
DSG-160 
DSG-160D 

Probe Hole 
Number 

Bay J-7 
Bay J-7 
Bay J-3 
Bay J-3 
Bay J-3 
Bay J-4 
Bay J-4 
Bay J-4 
Bay J-4 
— 
— 
- — 
Bay 1-5 
Bay 1-5 
Bay 1-5 
Bay 1-7 
Bay 1-7 
Bay 1-7 
Bay 1-8 
Bay 1-8 
Bay 1-8 
— 
VOC 
Blower #3 
VOC 
Blower #4 
Bay J-6 
Bay J-6 
Bay J-6 
Bay J-8 
Bay J-8 
Bay J-8 
Bay J-8 

Depth 
(Feet) 

19-20 
24-25 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
6-7 

™ 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

t m ^ m a 

^ " • " " 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
6-7 

1,1-DCE 
(ug/L) 

f 

25054 
823 
185 
3083 
3214 
7564 
10753 
14520 
14479 
14 
ND(1) 
ND(1) 
7540 
12445 
17329 
262 
2658 
3811 
237 
907 
1580 
ND(1) 
ND(1) 

ND(1) 

18464 
19391 
20790 
174 
349 
551 
542 

trans-1,2-DCE 
(ug/L) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND.(l) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(2) 
ND(1) 

ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

cis-1,2-DCE 
(ug/L) 

357 
127 
21 
209 
234 
165 
205 
212 
213 
ND(1) 
ND(1) 
ND(1) 
247 
341 
310 
32 
49 
68 
33 
7 
8 
ND(1) 
ND(1) 

ND(1) 

480 
338 
173 
15 
33 
44 
43 

1,1,1-TCA 
(ug/L) 

1000 
146 
ND(2) 
99 
123 
155 
259 
348 
351 
ND(2) 
ND(2) 
ND(2) 
195 
297 
322 
38 
254 
402 
66 
121 
159 
ND(2) 
ND(2) 

ND(2) 

1527 
1159 
676 
84 
642 
700 
691 

TCE 
(ug/L) 

1036 
115 
40 
460 
614 
1092 
675 
781 
788 
ND(2) 
ND(2) 
ND(2) 
573 
772 
734 
67 
55 
58 
65 
68 
84 
ND(2) 
10 

ND(2) 

4071 
2873 
1439 
153 
172 
195 
193 

PERC 
(ug/L) 

278 
189 
ND(2) 
ND(2) 
10 
36 
164 
174 
178 
ND(2) 
ND(2) 
ND(2) 
4212 
5959 
4357 
525 
202 
186 
184 
81 
63 
ND(2) 
ND(2) 

ND(2) 

952 
776 
556 
38 
33 
31 
29 

Comments 

Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
QC System Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Air Vent Sample 

Air Vent Sample 

Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 

05/91/349028-7(423023) 



Table 1 (Continued) 

RECON''" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Scunple 
I . D . 

P r o b e Hole 
Number 

Depth 
( F e e t ) 

1,1-DCE 
( u g / L ) 

t r a n s - l , 2 - D C E 
(ug /L) 

c i s - l , 2 - D C E 
(ug /L) 

1,1,1-TCA 
(ug /L) 

TCE 
(ug /L) 

PERC 
(ug /L) Comments 

Blank-41 
Blank-42 
Blank-43 
DSG-161 
DSG-162 
DGW-163 
DGW-164 

DSG-165 
DSO-166 
DGW-167 
DSG-168 
DSG-169 
DGW-170 
DGW-170D 
Blank-44A 
DSG-171 
DSG-172 
DGW-173 
DSG-174 

DSG-175 

Blank-45 
Blank-46 
Blank-47 
DSG-176 
DSG-177 
DGW-178 
DORF 

LW-1 
LW-1 
LM-1 
LW-1 

LW-2 
LW-2 
LW-2 
LW-3 
LW-3 
LW-3 
LW-3 

LW-4 
LW-4 
LW-4 
VOC 
Blower #3 
VOC 
Blower #4 

MG-1 
MG-1 
MG-1 
TCA Tank 

— 

10-11 
20-21 
24-25 
30-31 

10-11 
20-21 
24-25 
10-11 
20-21 
24-25 
24-25 

10-11 
20-21 
24-25 

• • " " " 

*""" 

10-11 
20-21 
24-25 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
6 
ND(1) 
ND(1) 

ND(1) 
7 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
15 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
10 
3 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
5 
ND(1) 
19 
251 
269 
ND(1) 
ND(1) 
ND(1) 
27 
ND(1) 

ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
6 

ND(2) 
ND(2) 
13 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
11 
ND(2) 

ND(2) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
8184 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
10 
7 
10 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
21 
155 
159 
ND(2) 
ND(2) 
ND(2) 
86 
12 

10 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
11 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2; 
ND(2) 

MD(2) 
ND(21 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 

ND(2 

ND(2 
ND(2 
ND(2 
ND(2 
12 
118 
19 

QC Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Groundwater Headspace 
(D) 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 

Soil Gas 

1 QC System Blank 
1 QC System Blank 
1 QC Rod Blank 
) Soil Gas 

Soil Gas 
Groundwater Headspace 
Water from Catch 
Basin 

0 5 / 9 1 / 3 4 9 0 2 8 - 8 ( 4 2 3 0 2 3 ) 



T a b l e 1 ( C o n t i n u e d ) 

RECON^" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

DSG-179 
DSG-180 
DGW-181 
DSG-182 
DSG-183 
DGW-184 
DGW-184D 
Blank-48 
Blank-49 
Blank-50 
DSG-185 
DGW-186 
DSG-187 
DS6-188 
DGW-189 
DGW-190 
DGW-190D 
Blank-51 
Blank-52 
Blank-53 
DGW-191 
DGW-19ID 
DGW-192 

Blank-54 
DGW-193 
DSG-194 
DGW-195 

Probe Hole 
Number 

LD-1 
LD-1 
LD-1 
NEL-2 
NEL-2 
NEL-2 
NEL-2 
— -

LD-2 
LD-2 
MG-2 
MG-2 
MG-2 
PH-07D 
PH-07D 
— 

PL-24 
PL-24 
PL-24 

WW-1 
WW-1 
WW-1 

Depth 
(Feet) 

10-11 
20-21 
24-25 
10-11 
20-21 
24-25 
24-25 

— 
- — 
— 

10-11 
24-25 
10-11 
20-21 
24-25 
24-25 
24-25 

— 
— 
— 

24-25 
24-25 
30-31 

10-11 
20-21 
24-25 

1,1-DCE 
(ug/L) 

12 
30 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(2) 
ND(2) 
26 
270 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 

trans-l. 
(ug/L) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(21 
ND(2] 
ND(2] 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

ND(1 
ND(1 
ND(1 
ND(1 

2-DCE cis-l,2-DCE 
(ug/L) 

ND(1) 
10 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(2) 
ND(2) 
7 
13 
ND(2) 
ND(2) 
ND(2) 
24 

» 31 
• ND(2) 
> ND(1) 
) ND(1) 
1 ND(1) 
1 ND(1) 
) 62 

) ND(1) 
) ND(1) 
) ND(1) 
) ND(1) 

1,1,1-TCA 
(ug/L) 

1775 
9020 
261 
9 
32 
38 
37 • 
ND(2) 
ND(2) 
ND(2) 
4463 
33786 
9 
12 
ND(2) 
16 
20 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 

TCE 
(ug/L) 

22 
21 
ND(2) 
ND(2) 
12 
9 
10 
ND(2) 
ND(2) 
ND(2) 
56 
118 
ND(2) 
ND(2) 
ND(2) 
22 
26 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
1349 

20 
ND(2) 
ND(2) 
ND(2) 

PERC 
(ug/L) 

292 
1150 
68 
14 
43 
59 
57 
ND(2) 
ND(2) 
ND(2) 
786 
1149 
ND(2) 
11 
ND(2) 
26 

N 29 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 

Comments 

Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC System Blank 
QC System Blank 
QC Rod Blank 
Groundwater Headspace 
QC Duplicate (GWHS) 
Groundwater Headspace 
(D) 
QC System Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 

D - Groundwater sample c o l l e c t e d a t 30 t o 31 f ee t below the su r face . 
GWHS - Groundwater headspace a n a l y s i s . 
ND - Not Detected above 1 or 2 p a r t s per b i l l i o n background. 

QC - Qual i ty c o n t r o l . 
SG - So i l gas a n a l y s i s . 
ug/L - microgram/Li ter . 

0 5 / 9 1 / 3 4 9 C 2 8 - 9 ( 4 2 3 0 2 3 ) 



Table 2 

ANLYTICAL RESULTS - VOC ANALYSES 
GROUNDWATER SAMPLES COLLECTED USING RECON*" 

ACUSTAR, INC. 
DAYTON THERMAL PRODUCTS, INC. 

L o c a t i o n 

WU-1 

PL-2« 

PL-24 ( 2 ) 

PH-05 

PH-04A 

PH-OAB 

PH-06 

PH-7t) 

GU-1W 

GU-10U 

J-724 

NE-24 

NEL-2 

SE-24 

MG-1 

MG-2 

LO-2 

LW-124 

LW-130 

LW-224 

LW-324 

LU-330 

LW-424 

1,1-DCA • 
1,2-OCA 
1,1-DCE 
1,2-OCE 
t-1,2-OCE 
1,1,1-TCA 

C h l o r o f o r m 

ND<5 

ND<5 

ND<5 

5.4 

ND<S 

ND<5 

7.3 

ND<5 

NO<S 

5.9 

MO<25 

HD<5 

ND<S 

MD<5 

NO<S 

M0<5 

H0<5 

H0<5 

ND<5 

8.2 

ND<5 

N0<5 

ND<5 

1,1-DCA 

ND<5 

M0<5 

ND<5 

400 

400 

300 

65 

8.3 

5.8 

^ 8 9 

180 

ND<5 

ND<S 

ND<5 

MD<5 

ND<S 

2,500 

ND<S 

ND<5 

130 

ND<5 

ND<5 

33 

1 , 1 - d i c h l o r o e t h a n e . 
1 , 2 - d i c h l o r o e t h e n e . 

• 1,1-dichloroethene. 
• 1,2-dichloroethene. 
• t rans-1,2-dichloroethene. 
• 1 , 1 , 1 - t r i c h l o r o e t h a n e . 

1,2-DCA 

ND<5 

ND<5 

ND<5 

42.7 

6.8 

13 

ND<5 

MD<5 

ND<5 

MD<5 

ND<25 

H0<5 

ND<5 

ND<5 

N0<5 

ND<5 

280 

ND<5 

ND<S 

ND<5 

ND<5 

NO<S 

N0<5 

1,1-DCE 

ND<5 

ND<5 

ND<5 

42.8 

19 

18.9 

ND<5 

ND<5 

N0<5 

N0<5 

MD<25 

ND<5 

ND<5 

ND<5 

ND<5 

ND<5 

360 

ND<5 

ND<5 

ND<5 

N0<5 

N0<5 

15 

t -1 ,2 -0CE 

ND<5 

N0<5 

ND<5 

700 

600 

600 
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STATUS REPORT AND RECOMMENDATIONS 
ENVIRONMENTAL SITE ASSESSMENT 

DAYTON THERMAL PRODUCTS DIVISION 
DAYTON, OHIO 

ACUSTAR, INC. 
CHRYLSER MOTORS CORPORATION 

August 16, 1991 

Prepared for: 

ACUSTAR, INC. 
1600 Webster Street 
Dayton, Ohio 45404 

Project 423023 

JOHN MATHES & ASSOCIATES, INC. 
East Park One Building 
701 Rodi Road, Suite 101 

Pittsburgh, Pennsylvania 15235-4559 
(412) 824-0200 

Cov/75 



BACKGROUND 

Old Maxwell Complex demolition to make space for 
Building 59 

• Discovery of VOC and TPH contamination in areas 
of: 

- Concrete Slabs 

- Sewer Lines 

- Process Pipelines 

- Process Sumps 

- Nonhazardous Waste Storage Pad 

- Oil/water Separator 

- TCA Tank 

- Flux Room 

- New Product Barrel Storage 

- Battery Storage 

• Soil in Footprint of Building 59 

• Soil in adjacent areas to be paved 

657075(423023) I 



REMEDIAL ACTIVITIES TO DATE 

Special Waste 

- Shipments to Pinnacle Road Landfill 
166 loads ( —$25/cubic yard) 

Hazardous Waste 

- Soil 
FOOl from 40B 
5 loads ($1,200-$1,500 per cubic yard) 

- Concrete 
Chromium leach 
Lead leach 
11 loads to date ($300-$500 per cubic yard) 
7 additional loads being evaluated 

On-Site Treatment of TPH and VOC 
Contaminated Soil 

- Building 59 Footprint 
- Adjacent areas to be paved 

657075(423023) 



GLEAN SOIL STOCKPILE 
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VOC VACUUM EXTRACTION BED 
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TPH VACUUM EXTRACTION BED 

EXPLANATION 

© 
APPROXIMATE SAMPLE LOCATION WITH 
TOTAL VOLATILE ORGANIC COMPOUNDS 
(METHOD 8240) IN u g / k g 



TPH VACUUM EXTRACTION BED 

EXPLANATION 

© 
' 93 APPROXIMATE SAMPLE LOCATION WITH 

TOTAL PETROLEUM HYDROCARBONS (METHOD 418.1) 
IN mg/kg 



EXPANDED SITE INVESTIGATION 

RECON — Buildings 40A and 40B 

- SoU Gas 

RECON - Site-Wide Reconnaissance 

- Soil Gas 
- Groundwater 

Literature Review 

- Conceptual Subsurface Model 

Surrounding Properties 

657075(423023) 



TOTAL VOCs IN SOIL GAS USING 
RECON^- BUILDING 40A & 40B 

DAYTON THERMAL PRODUCTS PLANT 
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CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON THERMAL PRODUCTS PLANT 
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CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 



ADDITIONAL WORK RECOMMENDED 

Prevent Identified Sources From Contaminating Aquifer — 
Source Control 

- 1,1,1 -TCA tanks south of Building 59 

- Building 40B 

Evaluate Subsurface Conditions 

- Vertical profile and lateral extent of sediments. 
Delineate aquifer and semi-confining layer boundaries. 

- Aquifer, vadose zone and semi-confining layer 
properties: 

1. Air flow for soil venting 

2. Groundwater flow in water table and first semi-
confined aquifer for groundwater remediation 

3. Semi-confining layer properties and orientation for 
non-aqueous phase contaminant flow 

Evaluate Risks and Options 

Select Cost-Effective Alternative(s) 

657075(423023) 13 



SOURCE CONTROL 
1,1,1-TCA TANKS 

OPTIONS 

1. Tank System as a continuing source 

• Remove from service 
• Integrity Test 

- visual inspection 
- corrosion 
- improve material management 

2. Subsurface Contamination 

• Soil 

- Excavation/removal (RCRA hazardous waste) 

Assume 100 x 100 x 25 ~ 9,000 yards 
$l,200/cubic yard for incineration 

~$11 Million 

- Venting (minimize RCRA hazardous waste) 

— $50,000 as part of program outiined below 

• Groundwater 

- To be selected as part of site-wide evaluation 
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SOURCE CONTROL 
BUILDING 40B 

OPTIONS 

1. Building as a Continuing Source 

• Remove from service 
improve material management practices 

- discontinue use of solvents 
- halt production 

• Isolate from environment 

- venting system discussed below 

2. Subsurface Contamination 

• Soil 

127,(XX) cubic yards may be affected 
All subsurface work will generate RCRA hazardous waste 
(requires handling at $l,200-l,5(X)/cubic yard) 
Excavation/Removal 
All RCRA hazardous waste - $152 million 
Venting 
Minimize generation of RCRA hazardous waste -
$0.7-$1.5 million 
a. Vertical - not most cost-effective option due to site 

logistics 

b. Horizontal 
- from surface - infeasible logistically 
- from outside of building 

Program outlined below 

• Groundwater 
To be selected as part of site-wide evaluation 
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PROPOSED LOCATION FOR 
HORIZONTAL VENTING LINES 

HORIZONTAL SOIL VENTING SYSTEM 
50 
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TYPICAL FLOOR VENTING LOCATION 
HORIZONTAL SOIL VENTING SYSTEM 
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CROSS SECTION DIAGRAM OF 
PROPOSED VENTING SYSTEM 

NOT TO SCALE 



SUBSURFACE ASSESSMENT AND CLEANUP EVALUATION 
ANTICIPATED SCOPE OF WORK 

• Evaluate subsurface soil condition in area of 1,1,1 -TCA tanks and storage area 
east of Building 50 

VOCs 
Grain size distribution 
Response testing (venting test) r 
- to evaluate, design, and cost soil venting as a remedial alternative 

• Advance deep (100 feet) boreholes to evaluate continuity of stratigraphy 
Six boreholes through base of "confined" saturated zone 
Evaluate data requirements 
Install wells 

• Advance shallow (55 feet) boreholes to evaluate water table and continuity of 
confining zone 

Six boreholes to base of first "confining" layer 
Evaluate data requirements 
Install wells 

Evaluate groundwater and properties of water table and first "confined" zone 
Flow direction 
Water quality (VOCs plus parameters required for remediation) 
Response testing (pumping test) 
- to select and design appropriate remedial method 

• Evaluate cleanup standards 
ARARs 
RCRA Corrective Action Levels 
Health-risk based levels 

• Engineering evaluation 
Soil 
Groundwater 

Recommendations 
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CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 

•HORIZONTAL' CONFINING LAYER 



CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 

'LEAKY' CONFINING LAYER 



CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 

'TILTING' CONFINED LAYER 

i^S 



DRIVING FORCES/CONCERNS 

Release of hazardous substance/waste to the environment 

Affects groundwater above federally promulgated 
maximum contaminant levels (MCLs) (drinking water) 

Previously pumped contaminated Power House well for 90 
days @ 1 million gallons per day - no change in 
contaminant level (large volume affected) 

Potential for off-site migration 
increases difficulty ($) of recovery 

Minimize potential Superfund "PRP" responsibility/ 
participation of Dayton aquifer remediation 

Evaluate "Island of Purity" concept 
remediate media affected by plant 
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February 2, 1994 

Mr. Luther L. Blair 
Manager - Environmental Planning 
Acustar, Inc. 
1850 Research Drive 
CIMS 404-01-01 
Troy MI 48083 

Re: Site Assessment Summary Final Draft 

Dear Lou: 

Enclosed is the final draft ofthe site assessment summary report which was prepared for Dayton 
Thermal Products Division. The report includes a review of all previous site audits, identification 
of on-site and off-site sources of contamination, a review of regional and local geology, and 
overview of remediation objectives as required by Ohio EPA, and a summary including 
recommendations. We have incorporated all revisions by you and Doug. 

After you have reviewed the report, please contact me so that we may discuss the report. 

Sincerely, 

Deborah A. Buniski, P E. 
President 
CLEAN TECH 

Enclosure 

cc. D. Orf 

(airv!.lcrviJavloin.SI Ii)')^ rpi i 



6 Process Wastewater and Waste Oil Sumps (Burlington/Mathes Soil Gas 
Investigation Report) 

7 Process Units and Areas (Burlington/Mathes Soil Gas Investigation 
Report) 

8 Total VOCs in Groundwater 
9 Regional Geomorphology Map 
10 Conceptual Stratigraphy 
11 Potentiometric Surface Map for Gem City Chemicals, Inc. 
12 Water Well Locations for Gem City Chemicals, Inc. 
13 Groundwater Protection Districts 

Attachments 
1 Driller Logs 

(Chrysler\DaylonVS11093 rpi) 



The report was prepared by Clean Tech (CT) for the Dayton Thermal Products Plant (DTPP) 

located at 1600 Webster street in Dayton, Ohio This plant is a part of Acustar/Components 

(A/C), a division of Chrysler Corporation. 

1.1 Purpose 

DTPP requested that CT review and compile available information on the plant and surrounding 

sites to determine if the surrounding sites or activities at the plant may have impacted the soil or 

groundwater. The report's purpose was to gather additional information to complete an 

environmental assessment ofthe plant site. This report will be used as the basis for the design and 

implementation of a hydrogeolocial study ofthe facility 

1.2 Report Preparation Methodology 

The following provides a summary ofthe methodology and procedures used to research and 

compile the information contained in this report. 

1. Meetings were held with key personnel to obtain background information on past and 

current plant operations. Personnel interviewed included Mr Douglas J Orf, 

Environmental Coordinator for the Dayton Plant, and Mr Luther L Blair, Manager of 

Environmental Planning for A/C 

2. Records relating to hazardous wastes generated by the Dayton Plant during the past 

five years were reviewed Other reports and records reviewed included reported spills 

and MSDSs compiled for the facility 

3 The State of Ohio Environmental Protection Agency records of surrounding sites were 

also reviewed for additional information The companies whose records were 

requested included DAP Inc , Gem City Chemical Inc , Brainerd Industries, Hohman 

Plating and Manufacturing Company, Gem City Stamping, Inc , American Lubricants 
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Company, Ris Paper Company, Angell Manufacturing Company, and Paint America 

Company Access to the following records for these facilities was requested: 

hazardous material spill reports, generator annual hazardous waste reports, agency site 

investigations, and studies relating to soil/groundwater remediation projects. Resuhs 

of this research are presented in Section 3 2 of this repon. 

4. Additional information acquired and reviewed included copies ofthe soil survey 

prepared for Montgomery County (Soil Conservation Service), groundwater resources 

map (James J. Schmidt), Dayton North Quadrangle map (United States Geological 

Survey), State of Ohio Soil Contamination Regulations, Maximum Contaminant 

Levels (MCLs) standards for public water supplies and procedures established by the 

State of Ohio Division of Emergency and Remedial Response (DERR) in the 

identification of ARARs. 

The findings and discussions are based solely on existing information. The overall objective of 

this report is to assemble available information which will be used to develop a hydrogeologic 

study to more fiilly characterize the Dayton plant site. 

^ 1.3 Report Format 

Section 1 provides the purpose, methodology and format ofthe report Section 2 provides a brief 

summary ofthe site's history, past and current operations, and previous site investigations that 

were completed such as soil gas surveys, soil borings, and remediation programs Section 3 

identifies plant activities which may have impacted the soil or groundwater This section also 

includes discussions about possible ofF-site sources of regulated substances which may have 

impacted the Dayton plant and the extent of impact at these sites 
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Section 4 describes the geology and hydrogeology ofthe immediate area as well as the region. It 

details the local groundwater uses and the impact of surrounding groundwater treatment systems 

and wellfields. 

Section 5 discusses remediation objectives and the current policy at Ohio EPA concerning site 

investigations and remedial activities. It also includes an evaluation of what policies or 

regulations must be addressed before a remedial alternative is selected and implemented. 

Section 6 provides an outline ofthe types of fielid investigations which would more fiilly 

charactenze the site and which would delineate possible soil or groundwater contamination. It 

also includes a field sampling plan outline and a discussion of sampling objectives 
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DTPP is located at 1600 Webster Street in Dayton, Ohio. The facility contains over 1.3 million 

square feet under roof and is located on about 60 acres. (For a site location map see Figure 1.) 

The facility is immediately surrounded by the following industries: Brainerd Industries and Paint 

America Company on Webster Street and American Lubricants and Gem City Chemical Company 

on Air City Avenue. There are several other industries and commercial operations in the vicinity 

(DAP, Inc., Hohman Plating and Manufacturing, Gem City Stamping, Inc, Ris Paper Company, 

and Angell Manufacturing Company) in addition to private residences. A facility map which 

provides fiirther detail ofthe site including buildings and other operations is included as Figure 2. 

2.1 Past Site History 

Past operations ofthe plant prior to Chrysler's acquisition in 1936 included the assembly of 

Maxwell cars from about 1907 - 1936 The plant historically has been used for a variety of 

purposes including: manufacturing furnaces, gun parts, aluminum and copper tube forming 

operations, light machining, plating, metal stamping,'welding, soldenng, degreasing, painting, 

plastic molding, and assembly, as well as maintenance of these processes, equipment and 

structures. The Maxwell building complex, which was a group of twelve former buildings, was 

used by Chrysler until 1990 when it was demolished A portion ofthe former building footprint 

was replaced with a new manufacturing Building 59 in 1991 For the last 10-15 years prior to 

demolition, the Maxwell Complex was primarily used for storage purposes. 

2.2 Current Plant Operations 

Current operations at the facility include primarily the manufacture, assembly and finishing of heat 

exchangers and air conditioning components for motor vehicles The facility consists of 8 
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manufacturing buildings, a powerhouse, wastewater treatment plant, and incidental storage 

buildings. 

Utilities to the site are provided as follows 

• Potable Water - Dayton Water Authority 

• Sanitary Wastewater - City of Dayton (POTW) 

• Boiler Make-up, Compressor and Non-Contact cooling water - On-site wells 

• Process Wastewater - On-site Wastewater Treatment Plant 

Surface water is collected through various swales and a stormwater piping system located 

throughout the facility. All run-oflf eventually enters the Greater Miami River via Lucille Street 

and Herman street storm sewer outfalls from Webster Street 

2.3 Previous Investigations 

It was during the demolition ofthe Maxwell Complex and prior to construction of Building 59 

that DTPP retained Miami Geological Services, Inc. to collect soil samples, and complete soil 

monitoring as excavation was on-going The original scope ofthe investigation was confined to 

the demolition area which include Buildings 3, 4, 5, 6, 7, 8, 9, 10, 13, 34, 34A, 34B, and new 

Building 59 footprint area. 

When the scope and complexity of environmental concerns increased during demolition, 

Burlington Environmental was retained to complete testing and analysis ofthe area around the 

Maxwell Complex The field activities were quite extensive and included the evaluation of 

• Soil conditions in and around existing structures which would be removed during 

construction, including soils around such areas as sewer lines, pipelines, sumps, 

storage pads and storage areas. 
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• Soil conditions in areas to be excavated, including foundation areas, column piers, and 

adjacent paved surfaces; 

• Soils remaining in-place in selected areas such as the clay soil used as part ofthe 

foundation material, 

• Soil stockpiled on-site for disposal or remediation, and; 

• Slabs of concrete from the demolition ofthe foundation ofthe Maxwell Complex. 

The investigation ofthe soils during the demolition ofthe Maxwell Complex included: 

• Test boreholes in areas which were excavated for strip foundations, 

• Test boreholes in areas which were excavated for column piers; 

• Soil sample testing after excavation of sewer lines, sumps, catch basins, and oil/water 

separators; 

• Soil gas and groundwater analyses which focused on the old Maxwell Complex (new 

Building No. 59), several adjacent buildings (Buildings No 40A and 40B) and several 

other selected locations throughout the site 

The initial scope of investigation was confined to the Maxwell Complex demolition site which 

became the new Building 59 footprint area As a result ofthe analysis ofthe soils, plant personnel 

became aware of potential environmental impacts. Sampling was expanded to include soil gas 

testing in other selected areas. Testing included 167 soil gas samples, 28 groundwater headspace 

samples, and 23 groundwater samples. Groundwater samples were taken as part ofthe soil gas 

investigation and did not involve placement of monitoring wells Soil gas and groundwater 

headspace samples were analyzed for volatile organics Groundwater samples were retrieved 
ft 

through the soil gas probe and submitted for laboratory analysis for volatile organic compounds 

(VOCs) Figure 3, from the Mathes/Burlington soil gas investigation report, contains the 

sampling locations from April, 1991 

(Chrysler\Dayton\S11093 ipi) 



e 
ntv . OMt 

S / I V 9 I 

DfUWH 

Br 
l2tA. 
^ îUL 
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Testing focused on the Maxwell Complex area and adjacent Buildings 40A and 40B as well as 

other locations throughout the site as noted in Figure 3 Soil gas samples from Buildings 40A and 

40B were taken at 0 - I foot, 3 - 4 foot, and 6 - 7 foot depths. Additional soil gas sample 

locations throughout the site were taken at 8 to 10 foot and 19 to 20 foot depths. Groundwater 

samples were generally taken at 24 - 25 foot depths and included groundwater headspace testing. 

Groundwater samples were taken at 29 - 30 foot depths at each of three locations noted. The test 

results which were not sampled and analyzed according to U S. EPA methodologies or protocol, 

indicated the following compounds may be present: 

Trichloroethene (TCE^ 

. Soil Gas Samples - Buildings 40A and 40B (O-V. 3-4'. and 6-7' depths) -

Concentrations at each depth appeared to be highest on the east side of Building 40B 

which is adjacent to Building 59 A trichloro trifluoroethane (CFC-113) degreaser 

station was formerly located on the east side of Building 40B at the time of sampling. 

However, the degreaser system was removed from service in 1991 and replaced with 

an aqueous washer system. 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths') - Highest 

concentrations were located in Building 40A, the east side of Building 40B, and the 

west side ofthe Maxwell Complex excavation area (adjacent to Building 40B). 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' and 

30-31' depths - Highest readings in the groundwater headspace samples were located 

in Buildings 40 A, the east side of Building 40B, and the west side ofthe Maxwell 

Complex excavation area. Groundwater sample concentrations were highest on the 

west side ofthe Maxwell Complex excavation area, the west side of Building 40, at 

isolated outside locations south of Building 3 A, east of Building 50, and south of 
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Building 53. The area outside Building 53 is the present location ofthe 1,1,1-

trichloroethane storage tanks which are scheduled to be taken out of service in 1994. 

Selected groundwater samples at 30 - 31 foot depths were consistent with 24 - 25 foot 

depth readings with the exception ofthe sample taken south of Building 40B which 

showed an increase in magnitude at the 24 - 25 foot depths. 

1.1.1 -Trichloroethane (TCA) 

• Soil Gas Samples - Buildings 40A and 40B (O-T. 3-4'. and 6-7' depths) -

Concentrations at each depth appeared to be highest near the 1,1,1-trichloroethane 

degreaser station and former CFC-113 degreaser station along the east side ofthe 

building. The CFC-113 degreaser was taken out of service in 1991 The TCA 

degreaser is scheduled to be removed from service in the first quarter of 1994 An 

aqueous based washer station is scheduled to replace it 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths) - Highest 

concentrations were found in samples taken along the western section ofthe Maxwell 

Complex, the eastern section of Building 40B (near the former location ofthe freon 

degreaser station), the western section of Building 40 A, and the south end of Building 

53 (the location of TCA storage tanks) The TCA storage tanks are scheduled to be 

taken out of service in 1994 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' 

depths) - Groundwater headspace and groundwater samples at 25 foot depths found 

relatively higher concentraUons in the same locations as the soil gas samples at 8 - 10 

foot and 19-20 foot depths The groundwater samples taken at 30 - 31 foot depth 

also yielded similar results There were other isolated locations where relatively 

elevated groundwater concentrations of TCA were detected 
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Tetrachloroethene (PCE) 

• Soil Gas Samples - Building 40A and 40B (0-1'. 3-4'. and 6-7' depths) -

Concentrations appeared to be highest in the center section ofthe Buildings 40 A and 

40B. The Burlington site assessment reports that a former process unit consisted of a 

parts degreaser was located in this general vicinity but was removed from service in 

1982. 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths) - Concentrations 

were highest south of Building 53 (near the TCA storage tanks), the eastem section of 

Building 40B (near the location ofthe former CFC-113 degreaser station) and the 

westem section of Building 40 A 

• Groundwater Headspace and Groundwater Samples - Selected Site Wide Locations 

(24-25' and 30-31' depths) - Concentrations were highest in the same locations as the 

soil gas samples take at 8 - 10 foot and 19-20 foot depths Groundwater 

concentrations were also relatively higher at sample locations east of Building 50 and 

/• along the eastern boundary ofthe site. There were other isolated locations with 

elevated groundwater concentrations of PCE 

I, I -Dichloroethene 

• Soil Gas Samples - Buildings 40A and 40B (0-1'. 3-4'. and 6-7' depths) -

Concentrations appeared to be relatively higher in the eastern section of Building 40B 

However, at depths below 3 - 4 feet, concentrations were elevated along the west side 

of Building 40A. Burlington noted a possible problem with the identification and 

reliable measurement of 1, l-dichloroethene due to lab instrumentation/calibration 

problems 
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• Soil Gas Samples - She Wide Locations (8-10' and 19-20' depths) - Concentrations 

were relatively higher along the westem section ofthe Maxwell Complex, the eastem 

section of Building 40B (near the former CFC-113 degreaser), and the westem section 

of Building 40A. 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' and 

30-31' depths) - Groundwater headspace concentrations were relatively higher at the 
I 

same locations as the soil gas samples taken at 8 - 10 foot and 19-20 foot depths and 

south of Building 53 Groundwater sample concentrations were elevated at locations 

south of Building 53 (in the general vicinity ofthe TCA storage tanks scheduled to be 

removed from service in 1994). The Soil Gas Investigation report noted the 

discrepancy of high concentrations of 1,1-dichloroethene observed by laboratory 

results but not observed during field testing. 

cis-1.2-Dichloroethene . I 

• Soil Gas Samples - Buildings 40A and 40B (0-1'. 3-4'. and 6-7 depths) -

Concentrations appeared to be relatively higher along the east side of Building 40B 

(near the location ofthe former CFC-113 degreaser station) and center ofthe building 

(in the general vicinity ofthe parts degreaser taken out of service in 1982) 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths) - Concentrations 

were relatively higher along the western section ofthe Maxwell Complex, the east 

section of Building 40B, and east of Building 50 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' and 

30-31' depths) - Groundwater headspace concentrations were relatively higher at the 
0 
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same locations as soil gas samples taken at 8 to 10 foot and 19 to 20 foot depths. 

Groundwater samples were non-detect 

trans-1.2-Dichloroethene 

• Soil Gas Samples - Buildings 40A and 40B (0-1'. 3-4'. and 6-7' depths) - Soil gas 

samples were non-detect. 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths) - Samples were not 

taken. 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' and 

30-31' depths) - Groundwater samples results were relatively higher in the westem 

section ofthe Maxwell Complex. 

1. 1.2-Trichloroethane (Groundwater samples only): Sample results were relatively high in the 

westem section ofthe former Maxwell Complex Concentrations were much lower in the 

Maxwell Complex, south of Building 53, and in the southeast property corner 

1.1-Dichloroethane (Groundwater samples only)- Groundwater sample results were relatively 

higher in the western section ofthe Maxwell Complex, south of Building 53 (current 

location of TCA tanks), and along the southeast corner ofthe property 

1.2-Dichloroethane (Groundwater samples only) Groundwater sample results were relatively 

higher in the western section ofthe Maxwell Complex, and south of Building 53 (near the 

current location ofthe TCA storage tanks) 
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In summary, solvents were found in the soil under Buildings 40A and 40B, the south westem 

portion ofthe former Maxwell Complex, in the storage area east of Building 50, and south of 

Building 53 near the TCA tanks 

2.4 Soil Remediation Program 

As a result ofthe investigation, four stock piles were created with the soil removed from the 

footprint of Building 59 The soils were treated as follows-

• A stockpile of clean soil was relocated to a parking lot in the northeast portion ofthe 

property 

A stockpile was constructed north of Building 47 to treat soil primarily impacted with 

total petroleum hydrocarbons (TPH) 

Another stockpile was located in the same vicinity of soils that were primarily impacted by 

volatile organics (VOCs) 

Another stockpile was located southeast ofthe petroleum pile of soil which was impacted 

by a variety of compounds. 

The VOC and TPH piles were treated by vacuum extraction Two blowers were installed in each 

pile and were connected by manifolds to the piping at the base ofthe bed The VOC pile was 

cleaned by this process The TPH soils have since been combined with the unknown pile and are 

now undergoing biotreatment. 
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This section ofthe report will summarize the potential on-site sources identified in the Burlington 

report (Environmental Site Assessment - March, 1992) and provide an update on the status of 

these sources. In addition, various potential off-site sources were evaluated and our findings are 

presented herein. 

3.1 On-Site Potential Sources 

The various activities at the plant which may have impacted the soil or groundwater were 

reviewed. These sources include- underground and above ground storage tanks, chemical storage 

areas, hazardous waste accumulation storage areas, sumps for waste oil or process wastewater, 

past spills, and various processes or operations ofthe plant. These potential on-site sources of 

contamination were identified in the above referenced report prepared by Mathes/Burlington (see 

Figure 4) In summary the following was identified. 

• There were 36 above ground storage tanks noted in the report. The tanks store a variety 

of materials including, fuels, acids, polymers, oils, and solvents The tanks which store 

TCA and its sludge are located on the south side of Building 53 and the north side of 

Building 40. 

• There were 6 underground storage tanks (USTs) on-site, 3 gasoline and 3 fiiel oil. Of 

these, 1 gasoline and 2 fuel oil USTs were properly abandoned. The 2 remaining gasoline 

USTs were removed in July, 1993 under State supervision and the area surrounding the 

tanks was declared clean The other fuel oil tank was accidentally discovered during 

excavation activities associated with the Maxwell Complex demolition This 500 gallon 

tank was subsequently removed by Mathes/Burlington and surrounding soils were treated 

to ensure the soil was clean There is no knowledge of any remaining USTs on the DTPP 

site 

• There are 4 hazardous waste streams generated by the plant They are 
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1. The combined degreaser sludges from the CFC-113 and TCA operations. 

2. Maintenance-derived paint waste containing isopropyl alcohol 

3 Waste water treatment plant sludge. 

4. Magnesium-containing waste. 

(See Figure 5 for hazardous waste generation and accumulation areas.) 

• An in-house program is underway to reline and/or recoat the sumps. A majority are now 

complete. Sumps are now being capped. 

• Process areas were also investigated. Figure 7 ofthe Burlington report identifies those 

areas that contain processes of concem. A listing of process areas of concem in the 

Burlington report has been updated since DTPP has undertaken a program to remove and 

replace those processes using regulated substances There are currently three chlorinated 

solvent degreasers in the plant, two in the production area and one small unit in a lab A 

TCA degreaser is located in the NE area of Building 40A and is scheduled for replacement 

with an aqueous washer and removal in early 1994 A CFC-l 13 degreaser is located in 

the middle of Building 40A and is scheduled for replacement in mid-1994 and will be 

replaced by a vacuum de-oiling system A small CFC-113 engineering laboratory 

degreaser, will be replaced and removed as soon as a suitable alternative can be found. 

• Clean Tech reviewed spill records maintained by DTPP from mid-1988 through mid-1993. 

The records included intemal documentation on spills thaf required notification of State 

and Federal agencies Ofthe 36 spill records reviewed, 25 percent were attributed to 

machine or hydraulic oil products. Locations included the area south ofthe non-

hazardous storage area, and Buildings 6, 39A, 3 A, 53, and the former Maxwell Complex 

Quantities released did not typically exceed fifty gallons and ranged from 0 5 - 300 

gallons These surface spills typically involved waste oil sumps and/or the storm sewer 

system. Spills included 
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1. About 500 gallons of chrome-containing paint sludge in Building 47, November, 1988. 

2. About 12,000 gallons of zinc and chrome-containing process waste water in the NW 

comer of Building 53. A minimum of 7,000 was vacuumed-up in March, 1989. 

3. Overfill of TCA storage tank (quantity unspecified), June, 1989 

4. Chromium sludge discovered during demolition of Maxwell Complex in old, 

abandoned sewer leading to an oil-water separator east of Building 40B, November, 

1990. 

5. About 30 gallons of CFC-113 in empty drum storage area, November, 1990. 

6. About 35 gallons of untreated waste water containing flux rinse water near Building 

50, March, 1991. 

7. About 150 gallons of water/sulfiiric acid solution in Building 50 parts washer, January, 

1992. 

8. Unspecified quantity of TCA from storage tank next to Building 53, May, 1992. 

9 Unspecified quantity of Alcoat 300B, conversion coating accelerator, in containment 

area of Building 40 A, Febmary, 1992 

3.2 Off-Site Potential Sources 
f 

A survey of potential ofF-site sources of regulated compounds was conducted using zip code 

areas. A survey ofthe EPA and Ohio EPA databases (1991) was previously completed using the 

Zip Code of 45414 Identified sites were listed in Appendix A ofthe Burlington Site Assessment 

report and were depicted in Plate I of that report These records were again reviewed and it was 

determined that the following facilities were within an about two mile radius or less to the plant. 

These include, according to our search. 

EPA Sites 

• Gem City Chemicals, Inc 

CERCLIS Sites 

• Montgomery County North Incineration 
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Ohio EPA did not have any records for American Lubricants Company, Montgomery County 

North Incinerator, Ris Paper Company, Gem City Stamping, Inc., and Brainerd Industnes. 

Hohman Plating and Manufacturing and Angell Manufacturing Company information consisted of 

contingency plans, RCRA inspections and records of personnel right-to-know training. There 

have been no site investigations or remediation projects at any of these sites according to State of 

Ohio EPA records. The most extensive records obtained for remediation activities were for Gem 

City Chemicals Inc. and DAP, Inc. 

DAP Inc. is located at 220 Janney Road in Dayton, Ohio DAP Inc is involved primarily in the 

manufacture of adhesive products A 1988 site assessment report was prepared by Applied 

Geotechnology, Inc. The facility began operation in the early 1960s and has been involved in the 

manufacture of caulking, glazing, and adhesive compounds The property covers about 6 acres 

and includes a manufacturing and warehouse building, several underground storage tanks, outside 

storage, parking lots, and undeveloped open areas. 

Based on historic information there are several in-plant tanks used to store materials including 

methyl ethyl ketone (MEK), methylene chloride, TCA, latex, paragon-500, sodium silicate, NF 

Bmsh (2000), and Terghal NP-IO Materials stored in the USTs include various halogenated and 

non-halogenated volatile organic solvents, toluene/lactol blend, MEK, mineral spirits, naphtha, 

acetone, negaloid toluene, and TCA. 

Soil samples have been taken at various locations on the property including the underground 

storage tank area and the undeveloped area north ofthe manufacturing building The samples 

were tested for TPH and VOCs About one-third ofthe samples contained TPH concentrations 

above detection limits, 9 samples contained greater than 50 mg/kg and 1 sample contained greater 

than 100 mg/kg. Approximately one-fourth ofthe samples had detectable concentrations ofthe 
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Target Compound List (TCL) VOCs. The most frequently detected VOCs was TCA, with 24 

samples above detection limits (averaging from 0 120-5 19 mg/kg). Other VOCs detected 

included carbon tetrachloride, 1,1-dichloroethane, 1,2-dichloroethane, and toluene. 

Gem City Chemicals, Inc. is located at 1287 Air City Avenue in Dayton, Ohio. Gem City 

Chemicals operations are primarily blending and distribution df chemicals. The plant occupies 

about 7 acres and is located about 200 yards east ofthe DTPP property boundaries. The B&O 

Raihoad line separates the two sites. According to the July, 1993 revision ofthe site assessment 

report prepared for Gem City Chemicals, Inc by Q-Source Environmental Services, Inc. and on 

file with the State of Ohio EPA, the plant has operated at the site since 1969 

Typical operations include the purchases of various chemical products in truck load quantities, the 

repackaging of chemicals into smaller containers, drums and tote tanks, and the resale of these 

smaller quantities of chemicals to industrial customers. Both liquid and solid chemicals are 

handled and include- acids, solvents (including but not limited to toluene, xylene, fi-eons, TCA, 

ethyl acetate, MEK, TCE, acetone, and naphtha), and other miscellaneous chemicals 

Site assessments were conducted in 1987 and 1988 at Gem City Initial sampling included soil 

sampling at 12 locations in June, 1987, a soil gas survey at 40 locations in July, 1988, and 

groundwater sampling from 10 monitoring wells constructed in 1988 Soil sample tests at several 

locations detected 10 organic chemicals including methylene chloride, PCE, TCE, TCA, methyl 

alcohol, isopropyl alcohol, acetone, toluene, xylene, and MEK Soil gas survey resuhs detected 

TCE, PCE, and TCA at a number of locations including samples taken near the B&O Railroad 

tracks to which the DTPP is contiguous Groundwater monitoring well analysis was completed 

on a regular basis from 1988 - 1993 and the following has been detected acetone, benzene, 

chloroform, 1,1,1-dichloroethane, 1,2-dichloroethane, 1,1-dichloroethene, cis-1,2-dichloroethene, 
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trans 1,2-dichloroethene, ethylbenzene, hexachlorobutane, PCE, toluene, 1,2,3-tnchlorobenzene, 

1,2,4-trichlorobenzene, TCA, TCE, and vinyl chlonde 

Gem City Chemicals remediation project is ongoing and includes an air stripper system, 

groundwater recovery wells which were installed in 1987, and a soil vapor extraction system 

consisting of five soil vapor extraction wells. The soil vapor extraction system was shut down in 

1991 and restarted for a brief period of time in 1992. Since no significant concentration of VOCs 

(<5 ppm) were detected, the vacuum extraction wells were abandoned with removal ofthe 

blowers and filling the wells with grout. 

3.3 DTPP Site Summary 

Soils: 

The results ofthe investigation by Burlington indicated the soils were impacted by organics 

These include primarily TCE, TCA, PCE and some heavy metal contamination (chromium and 

lead). Based on soil gas results, the areas which may have been impacted by plant operations or 

other sources include. 

• Building 40B in the area which contained the former CFC-113 degreaser station. 

• South side of Building 53 which contains the TCA storage tanks 

• Buildings 40A and 40B which contained former parts degreasers 

• West and southwest section ofthe former Maxwell Complex or present Building 59 

• Storage areas located east of Building 50 

Groundwater 

To summarize groundwater quality, there are 3 process cooling water wells on-site Well 1, 

located in Building 40, has been abandoned Well 2 is in the boiler house and is about 80 feet 

deep Well 3 is east of Building 50 and is about 135 feet deep 
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The wells were sampled by the State and DTPP several times between November 1989 and July 

1990 The analytical results indicate that Well 2 contains the following 

^ 1,1-Dichloroethane 

1,1-Dichloroethene 

Trans-1,2-Dichloroethene 

Tetrachloroethene 

1,1,1 -Trichloroethane 

Trichloroethene 

Vinyl Chloride 

Well 2 contained no regulated compounds Additional groundwater samples were taken at the 

time soil gas was completed The samples were drawn through the soil gas probe and should not 

be considered representative samples. Figure 8 shows total VOCs found at that time The results 

indicated that groundwater may have been impacted near Buildings 40A, 40B, 59, and 53 More 

definhive groundwater studies should be completed. 

In summary, past plant activities may have impacted the soil and groundwater at the site Due to 

the age ofthe plant and past plant uses (especially the Maxwell Complex, circa 1907), the vanety 

of products manufactured over the years, much ofthe former history at the plant is not known. 

As stated in Section 2, most ofthe chlorinated solvent degreasing operations have been removed 

and/or replaced The present and last TCA degreaser in Building 40A is scheduled for 

replacement with an aqueous washer in eariy 1994 The associated storage tanks outside Building 

53 are also scheduled for removal in 1994 The CFC-113 degreaser in Building 40A is scheduled 

for replacement with a vacuum de-oiler with removal in mid-1994 The small CFC-113 

engineering lab degreaser will be replaced as soon as an acceptable alternative is found, most 

probably in mid-1994 
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Prior to considering further remediation, additional investigations must be performed to more 

fully characterize the site. In addition, it is possible that DTPP may have been impacted by two 

nearby facilities. They are DAP and Gem City Chemicals, Inc. A better understanding ofthe 

DTPP site will be possible after groundwater quality and direction are determined. 
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4.1 Regional Geomorphology 

The Dayton area is located in the central lowland and physiographic province which is primarily 

drained by the Miami River and its tributaries (USGS-1966) The Dayton plant is located on a 

flat topped terrace which is an erosional remnant fi-om the outwash ofthe Mad River (see Figure 

9). This glacial outwash gravel unit stretches northward to Urbana and southward to the Miami 

River. The surface materials of these types of outwashes consist of coarse sand and gravel, 

although other sediment types may be present. In some areas ofthe Mad River outwash, 

windblow losses which contains silt has been noted. The terrace is bordered on the north, west, 

and south by the flood plains ofthe Miami and Mad Rivers Flood plain sediments are about 20 

feet thick. The top ofthe moraine is present north-east ofthe site in Mad River Township. The 

moraine was mapped as a thin to thick layer of till overlaying sand and gravel by Goldthwait 

(Norris, Cross, Goldthwah, 1948) and by Forsyth (Norns & Spiker, 1966) 

4.2 Regional Stratigraphic Units 

There have been regional studies completed by Norris & Spiker (1966) which confirm that the 

uppermost unconsolidated unit consists of an outwash deposit up to 80 feet thick The outwash 

deposit contains primarily sand and gravel. Discontinuous till lenses have been encountered in 

some wells in the vicinity ofthe Dayton site Published studies by Norns & Spiker (1966) 

indicate that the till layer may be discontinuous on a regional scale These reports suggest that at 

some locations the till is a thick massive unit while at other locations it has been logged as 

stratified with sand and gravel. The location of this till layer becomes important when attempting 

to determine the direction and rate of regional groundwater flow A continuous layer of till was 

noted in the geologic cross-section of Gem City Chemicals which borders DTPP along Air street. 

The layer was observed from 80 - 100 feet below grade 
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A second aquifer unit was noted under the till in regional studies. The till layer is composed of 

fine to medium sand, sand and gravel and fine to coarse gravel (NEARBI Site Investigation). 

Gem City Chemicals, Inc. has drilled a total of twenty-four test borings throughout their facility 

Boring logs are contained in the Site Assessment Report prepared by Q-Source Environmental 

Services, Inc. dated July 28, 1993. The logs suggest that the surface material at the site is about 

80 - 90 feet thick. Surface materials consist of coarse to fine sand and gravel. Below this surface 

material is a continuous layer of dense till consisting primarily of silt. A thin clay or silt layer was 

'also encountered near the surface at a depth of about 15 feet. Based on these borings for Gem 

City Chemicals, the following was noted. 

• The surface materials consist of a thin disturbed layer of fine-grained loess, coal 

fragments, and fill material. 

• The next layer consists of a sand and gravel deposit The material contains medium to 

coarse sand and small pebbles with interstitial fine sands and silt. The thickness of this 

layer is about 20 feet. 

• Another layer of fine sand or silt was encountered at 20 feet This silty-clay layer was 

observed in the test borings and in monitoring wells known as the MW-5 cluster and 

RW-1. It varies in thickness from 6 inches to 2 feet 

• The next well defined unit from about 20 feet to the bottom ofthe ut)permost aquifer 

consists of outwash deposit material This is composed of interbedded coarse sand to 

granules with traces of pebbles and silt. 

• At a depth of 82 feet a dense layer of silt was encountered (Boring P-4). This unit 

consists of dark gray silt, with fine to coarse sand and trace pebbles 

The information prepared for Gem City is in agreement with other regional reports on the 

stratigraphy ofthe area (See Figure 10 for conceptual stratigraphy for DTPP ) 
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4.3 Site Hydrology 

Several reports were evaluated to determine the regional as well as local direction of groundwater 

flow. Reports by Norris & Spiker and CHjM Hill established that regional flow was towards the 

southwest, parallel to the Miami South Wellfield. 

According to other published reports, flow direction has changed to the north following the 

installation ofthe City of Dayton's Miami South Well Field in the early 1960's. The groundwater 

flow divide originally located north of Gem City Chemical has shifted to the south. This has 

changed groundwater flow at the plant to the north-east. The gradient across Gem City Chemical 

is flat and any changes or alterations to the pumping ofthe Miami South Well Field will likely 

aher the flow of groundwater. Also, another factor which may shift groundwater flow direction is 

the amount of recharge to the aquifer. Measurements taken at Gem City Chemical indicate that 

the elevation ofthe groundwater to the surface has varied by about 12 feet reaching a high of 730 

MSL in 1991 and a low of slightly over 718 feet in February, 1992 This is a resuh of a normal 

water cycle in which there is a rising groundwater table during the winter and spring and a falling 

groundwater table during the summer and fall A review ofthe potentiometric surface 

measurements however indicated that at the Gem City Chemical site, variations in recharge do not 

appear to affect the general direction of groundwater flow It has been shown, however, to affect 

the overall elevation ofthe groundwater table and the associated saturated thickness ofthe 

aquifer. 

At the Gem City Chemical site one ofthe most important factors affecting groundwater 

movement is the presence of a recovery well system in the center ofthe site which pumps at 

approximately 300 gallons per minute (gpm) This recovery well has created a cone of depression 

at the Gem City Chemical site (see Figure 11) 
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4.4 Aquifer Characteristics 

The hydraulic conductivity ofthe shallow aquifer is approximately 200 feet per day. Using an 

estimated saturated thickness ofthe shallow aquifer of 30 to 80 feet, the transmissivity ofthe 

aquifer is approximately 15,00 to 40,000 square feet per day (Q-Source -1989). 

Studies completed by Dames & Moore in 1991 for the DAP site which is located about 4 miles 

north of this site, included an aquifer recovery test which monitored drawdown in the monitoring 

wells and piezometers surrounding the pumping well. Transmissivity values were calculated firom 

the recovery resuhs and were in the range of 249,000 gallons per day per foot to 747,000 gallons 

per day per foot. The transmissivity appears to generally be lowest in the shallow part ofthe 

aquifer and it increases with depth. 

The lithology ofthe deep aquifer is very similar to the shallow aquifer. Based on reports prepared 

for Gem City Chemicals, it appears to be irregular The saturated thickness ofthe deep aquifer is 

approximately 60 feet thick. 

The deep aquifer contains a significant amount of silt which has impacted its hydraulic 

conductivity Groundwater in the deep aquifer is under semi-confined conditions Hydraulic 

conductivity values for the deep aquifer range from 140 - 200 feet per day Reported 

transmissivity ranges from 1,200 - 12,000 square feet per day A storage coefficient of 0.001 is 

within the expected range for a confined aquifer. 

Values for the aquifer parameters developed by CHjM Hill in 1972 for the development ofthe 

Miami South Well Field were. 

Upper Aquifer 

Hydraulic Conductivity - 0 003 ft/sec (260 ft/day, 2021 GPD/ft-) 
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Storativity - 0 2 ft/ft 

Till Lavers 

Hydraulic Conductivity - 0.44 x lO'^ ft/sec (0.04 ft/day, 0.3 GPD/ft^) 

Storativity - 0 ft/ft 

Lower Aquifer 

Hydraulic Conductivity - 0.001 ft/sec (87 ft/day, 710 GPD/ft^) 

Storativity - 0 00001 ft/ft 

This model assumed a 50 foot thick saturated zone in the upper aquifer, and variable thicknesses 

for the till and lower aquifer. The transmissivity values were not calculated directly All values 

were calculated assuming that each ofthe layers within the model are homogeneous and isotropic. 

Due to the directions of flow that are calculated from this model, the calculated hydraulic 

conductivities are likely to reflect the horizontal conductivity in the "upper" and "lower" aquifers, 

and the vertical conductivity through the till Considerable local variability from these values is 

likely across the region. 

During the pump test conducted at Gem City Chemicals, Inc on February 21, 1990, the recovery 

well was pumped at a rate of 340 GPM and the water level in the piezometer installed 3 5 feet 

away from the pumping well was monitored. The drawdown was 0 75 feet after 450 minutes of 

pumping. This gives a value for transmissivity of 52,900 square feet per day or 395,000 gallons 

per day per feet and conductivity of 0 226 centimeters per second (755 fl/day) This value is 

about three times the average value calculated from the model studies The effective porosity of 

the silty sands and gravels found in the Dayton area is estimated to be 20 percent The storativity 

is estimated to be 0 10 to 0 20, based on the estimated effective porosity 
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Based on these values, the pre-pumping groundwater flow velocity is estimated to be about 1 2 

feet per day. The current flow velocity in the area surrounding the pumping well is estimated to 

be 6 4 feet per day The potentiometric surface elevations have been measured in the two well 

clusters located at the northeast and southwestern limits of Gem City Chemicals, Inc. The levels 

measured in the three wells in each cluster are similar, which indicated that the groundwater flow 

is nearly level at both locations. 

Due to the presence ofthe till layer separating the valley fill deposits into "upper" and "lower" 

aquifer systems, the direction of groundwater flow was evaluated separately at Gem City 

Chemicals for each ofthe two layers As described previously, a low-permeability till layer is 

present beneath Gem City Chemicals, Inc and for at least one-half mile surrounding the site This 

till layer effectively isolates the uppermost, unconfined aquifer at Gem City Chemicals, Inc. fi-om 

any deeper, confined aquifers that may be present. 

Ground-water flow directions in the lower aquifer have changed considerably during the past 

thirty years, due to changes in water usage in the surrounding areas Potentiometric maps 

compiled by Norris & Spiker (1966) for 1959 and 1960 (prior to the time when the Miami South 

Wellfield began operations) show groundwater flow to the southwest, towards a wide cone of 

depression developed beneath the central business district of Dayton, and also towards industrial 

facility water supply wells to the southwest A major cone of depression had developed beneath 

the Miami South Wellfield following the beginning of production of water from the wellfield, in 

the early 1960's. Maps compiled by CH^M Hill for 1972 and for 1986 show this cone of 

depression The location of Gem City Chemicals, Inc appears to be on or near a divide between 

these two cones of depression, and the direction of groundwater flow at the site could be either to 

the north or to the south, or it could fluctuate depending on recharge variations and variability in 

the pumping rates at the city's wellfield 
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4.5 Local Groundwater Use 

The most prominent local user of groundwater is the Miami River Well Field owned by the City 

of Dayton. It is located north ofthe Dayton plant across the Great Miami River. It contains 22 

production wells (Geotrans, 1986). 

Other water supply wells in the vicinity ofthe plant site are shown in Figure 12. Available driller 

logs are contained in Attachment 1. These logs indicate that most ofthe local wells are located at 

"depths of 30 to 65 feet. 

In August of 1988, the City of Dayton adapted a Well Field Protection Program to protect its well 

field and drinking water supplies. The southem limit ofthe Miami Well Field Protection Overly 

District is Stanley Avenue. Well yields for wells within the area as published in Nonis & Spiker 

(1966) range from 20 gallons per minute (No. 209) to a maximum of 1,000 gallons per minute 

(No 212) A test well in the Miami South Well Field pumped at a rate of 2,283 gallons per 

minute The City's Mad River Well Field is approximately two miles to the east ofthe site and 

does not receive any recharge from this area as reported by Q-Source for Gem City Figure 13 

indicates the extent ofthe wellfield protection district 
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5.1 Ohio EPA Policy 

The Ohio Environmental Protection Agency Division of Emergency and Remedial Response 

(DERR) has developed guidance for hazardous waste site investigations and remediation 

programs. Ohio EPA evaluates every site independently and will not provide generic clean-up 

guidance or criteria. The policy was originally developed for unregulated hazardous waste sites 

but is used at Ohio EPA in the Remedial Response Program. 

The process begins with determination of site contamination. A site is considered to be hazardous 

if a contaminant is detected as defined under Ohio Revised Code (ORC) 3734.02 and the 

contaminants are present on-site at concentrations significantly above background or the 

contaminants are present on-site and are not detected in representative background samples. 

Once it has been determined that contamination exists, it must be determined if contamination 

poses a threat to public health or the environment Ohio EPA has not developed specific action 

levels for chemical contaminants Instead, a human health risk assessment must be performed to 

evaluate health effects caused by site specific contamination 

After site contamination has been characterized and risks posed by the contamination established, 

remedial alternatives can then be developed and evaluated The criteria that Ohio EPA follows is 

that the alternatives must consider the following 

1 Overall protection of human health and the environment; 

2 Compliance with applicable or relevant and appropriate standards and/or criteria, 

3 Long term effectiveness and permanence, 

4 Reduction of toxicity, mobility, or volume through treatment, 

5 Short term effectiveness. 
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6 Implementability; 

7 Cost; 

8. Community acceptance. 

Alternatives should establish remediation goals that meet the criteria outlined. Based on these 

preliminary findings, the risk assessment should focus on groundwater quality issues since the site 

is near the North Miami drinking water aquifer. The selected remedy must comply with all known 

Federal and State applicable or relevant and appropriate standards and/or criteria (ARARs). The 

following section discusses ARARs and their significance. 

5.2 ARARs 

In the evaluation of potentia:lly applicable technologies to remediate DTPP, various technologies 

must be evaluated based on implementability and cost effectiveness Before treatment 

technologies can be selected, however, the applicable or relevant and appropriate requirements 

(ARARs) must be reviewed. The ARARs that must be reviewed include the following. 

• Any applicable or relevant and appropriate standards, requirement, criteria, or 

limitation under Federal law 

• Any promulgated applicable or relevant and appropriate standard, requirement or 

limitation under State law that is more stringent than the Federal requirement 

"Applicable" requirements are those cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under 

Federal/State environmental or facility siting law that specifically address a hazardous substance, 

pollutant, contaminant, remedial action, or location Only those State standards that are identified 

by a State in a timely manner and that are more stringent than Federal requirements may be 

applicable 
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"Relevant and appropriate" requirements are those cleanup standards, standards of control, or 

other substantive environmental protection requirements, cnteria, or limitations promulgated 

under Federal or State law that, while not "applicable" to a hazardous substance, pollutant, 

contaminant, remedial action, or location, do address problems or situations sufficiently similar to 

those encountered that their use is well-suited to the particular site. Only those State standards 

that are identified by a State in a timely manner and that are more stringent than Federal 

requirements may be relevant and appropriate. 

Additional information that does not meet the definition of potential ARARs may also be 

considered in determining the necessary level of cleanup for protection of human health or the 

environment. This "other infonnation to be considered" (TBCs) includes criteria, advisories, or 

guidance developed by EPA, other Federal agencies, or States to assist in the determination of, 

for example, health-based levels for a particular contaminant for which there are no ARARs, or 

the appropriate method for conducting an action Included in this category are health effects, 

information with a high degree of credibility, and technical information on how to perform or 

evaluate site investigations or remedial actions, and policy 

ARARs are grouped into three broad categones. These categories are as follows. 

• Chemical Specific - These are health or risk based numbers that guide site cleanup and 

they may be based on actual concentration levels 

• Location Specific - This would include requirements for site sensitive features such as 

wetlands, well head protection areas, flood plains, etc 

• Action Specific - These ARARs pertain to monitoring requirements, manifesting 

requirements, etc 

Once the contaminants and the concentrations are known at the site, the following Federal and 

State contaminant specific ARARs should be reviewed 
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EPA Primary and Secondary Drinking Water Regulations - These regulations were 

developed as part of Section 1412 of the Safe Drinking Water Regulations. It establishes 

enforceable maximum contaminant levels (MCLs) and non-enforceable maximum 

contaminant levels goals (MCLGs). EPA has also promulgated National Secondary 

Drinking Water Regulations which establish secondary MCLs which primarily affect the 

odor or appearance of drinking water. 

EPA AWOC - This criteria is not legally enforceable but can be used by the states to 

protect human health fi-om exposure to contaminants from ingestion of aquatic life. It also 

protects freshwater and aquatic life. 

Other ARARs which need to be reviewed to determine if they are relevant to the remedial 

technologies chosen include: 

• Clean Air Act - Three categories NAAQS, National Emissions Standards for 

Hazardous Air Pollutants (NESHAPS), and New Source Performance Standards 

(NSPS) 40 CFR Part 60 

• Health Effects Assessment 

• State of Ohio Surface Water Oualitv Standards 

• RCRA Subtitle C - This may be applicable to materials generated as a by-product 

of treatment. 

• Location Specific ARARs - Should be reviewed including cnteria on the Miami 

Well Field area 

• State of Ohio Drinking Water Standards 

• State of Ohio Air Pollution Regulations ^ 
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Other ARARs which were identified but which are not relevant to this site included: 

'' • DOT Rules for Hazardous Materials Transport - Only applies if waste is shipped 

off-she for analysis, treatment or ultimate disposal. 

• RCRA "Land Ban" Disposal Restriction (40 CFR Part 268) - Restricts certain 

hazardous wastes from being placed or disposed on land unless certain treatment 

standards are met. Excavation and disposal of certain hazardous wastes will be 

subjected to LDRs. 

• Standards for Owners or Operators of Hazardous Waste Treatment. Storage, and 

Disposal Facilities (40 CFR Part 264) - These standards only apply to TSDFs if 

certain types of remedial actions are completed on-site and it applies to off-site 

facilities that receive hazardous waste for treatment and/or disposal. 

. Endangered Species Act of 1978 (16 USC 1531 - 40 CFR Part 502) - This act 

ensures that an endangered or threatened species is not affected adversely in its 

habitat. No federally listed endangered or threatened species are located on this 

site. 

• CWA 1977 Section 404 - This section prohibits the discharge of fill material into 

jurisdictional wetlands without obtaining a permit from the U.S. Army Corps of 

Engineers. No discharge into wetlands is permitted if an alternative exists for the 

proposed project Regulations, guidelines, and permit requirements have been 

established to prevent unregulated dredging, dumping, filling, and similar activities 

that would destroy these sensitive habitats 
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6.1 Overall Recommendations 

After a thorough review of on-site and off-site data, it was determined that the following 

activities/tasks should be completed to fiilly characterize the site. 

• Evaluate subsurface conditions and the vertical stratigraphy ofthe site. Include both 

the upper and lower aquifers. A sufficient number of borings should be completed to 

adequately determine if the first aquifer is a confining or semi-confining layer. 

• Establish groundwater flow in the water table and lower aquifer Local data obtained 

from Gem City Chemicals indicates that groundwater flow has been significantly 

affected by the pumping ofthe Greater Miami Wellfield. This should be confirmed 

• Several shallow (less than 50 feet) and deep (approximately 100 feet) boreholes should 

be completed to fijlly evaluate stratigraphy using split-spoon sampling. Selected 

boreholes should be completed as monitoring wells. 

• Evaluate the groundwater quality ofthe two aquifers including priority pollutants 

Conduct pump tests on selected wells to determine if any ofthe installed wells can 

later be converted to a groundwater recovery well system 

• Halogenated organic compounds were found during the site investigation ofthe 

Maxwell Complex and are characterized as DNAPLs or Dense Non-Aqueous Phase 

Liquids. The heavier-than-water compounds can sink in an aquifer system and migrate 

downslope as a separate, non-aqueous phase displacing water at they migrate 

Residual DNAPL can remain within the vadose and saturated zones, trapped by 

surface tension within soil pore spaces The compounds will typically continue to 

migrate vertically until they become deposited in pore spaces or until they reach a less 

permeable layer, such as a till or clay If the impermeable layer is sufficiently sloped, 

DNAPLs may "pool" in depressions 
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DNAPLs can migrate in directions other than the direction of groundwater flow 

DNAPLs in the vadose zone dissolve into the water and vaporize into soil gas. 

Therefore, since the site may contain compounds which includes DNAPLs, the 

following should be evaluated at the site: 

1. Determine DNAPL concentrations of compounds which may be as low 

as 1% saturation of a certain DNAPLs solubility. 

2. Detennine the presence of dissolved phase chemicals upgradient. 

3. Confirm through analysis soil gas data which indicates "hot spots". 

• Develop remedial ahematives which should include an evaluation of combinations of 

treatment technologies such as: soil vacuum extraction, groundwater pumping and 

treatment, stream injection, bioremediation, and soil flushing. 

• The nearby Gem City Chemicals, Inc site has a recovery well system and an air 

stripper to recover DNAPLs. Studies at this site concluded that there was no separate 

phase caused by DNAPLs beneath Gem City Chemicals, Inc The concentrations 

measured at the site and the solubility ofthe chlorinated compounds were compared. 

It appears that the concentrations found at Gem City are below maximum solubilities 

of these compounds which would indicate that the compounds are dissolved and are 

moving with the groundwater and not migrating as a separate phase. In addition, the 

J concentrations of solvents found in the monitoring wells were highest at the shallow 

depths and are near non-detect at the bottom ofthe aquifer It appears that the 

DNAPLs are traveling with the direction of groundwater flow which would be away 

from DTPP In order to confirm this, wells should be installed near the property 

boundary between Gem City and DTPP 

The following section outlines the preparation of a plan to implement installation of monitoring 

wells and soil bonngs to charactenze the site 
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6.2 Field Sampling Plan (FSP) Outline 

The primary purpose ofthe soil boring program is to characterize the she's geology and to obtain 

samples for geotechnical analysis. The FSP also provides the sampling rationale, procedures, and 

deUverables to be used in the implementation of field sampling activities. The FSP will include the 

following items: 

a) One or more maps depicting proposed sampling locations. A she survey map 

should also be completed which will be prepared at 1 inch equals 20 feet. Vertical 

control will be referenced to the National Geologic Vertical Datum (NGVD) 

Horizontal control will be referenced to the Ohio State Plane Coordinate System. 

b) A detailed description of all sampling, analysis, testing and monitoring to be 

performed including sampling methods, analytical and testing methods, and 

frequency of sampling and sampling locations 

c) An analysis of Data Quality Objectives (DQOs) describing how the sampling, 

analysis, testing and monitoring will produce data useful for meeting the objectives 

of remediating the site. 

d) A schedule for performance of specific sampling and testing tasks 

e) A description of geophysical investigations to better define subsurface conditions 

applicable to characterize the subsurface. 

Other items to be addressed include 

• Inspection ofthe work, 

• Daily documentation logging, 

• As-built drawings, 

• Health & Safety Plan, site specific, 

• Coordination of activities 
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All drilling activities will be completed using a AVA" TD hollow stem auger with split-spoon 

sampling continuously at 2 foot intervals until the lower confining unit is reached. A geologic 

cross section will be prepared. All soil cuttings -will be field screened for organic vapors. 

Large diameter (3 inch) spilt-spoons will be used for the collection of samples for geotechnical 

laboratory tests. Blow counts will be recorded and standard penetration noted. Gram size 

analysis should be performed as required using ASTM 422. Moisture content usmg ASTM 

Method 2216 and Atterberg limit tests should be performed in conjunction with the grain-size 

analysis. 

Quality Assurance Plan-

Where appropriate, analysis will be performed in accordance with EPA methods and procedures 

The following items should be included in each analytical report 

Title Page, 

Table of Contents, 

QA Objectives, 

Sampling Procedures, 

Sample Custody; 

Calibration Procedures and Frequency; 

Analytical Procedures; 

Data Reduction, Validating and Reporting; 

Quality Assurance Reports. 

After the borings have been logged and completed, several will be converted to monitoring wells 

with five foot stainless steel screens. Screen locations will be selected by the driller based on 

results ofthe boring program and groundwater sampling 
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Attachment 1 
Well Logs 
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/ -

fL3L 
Xength of screen. Drawdown. r 

.G.P3I. Duration of test b 

Developed capacity ^̂  " •' " > ^ / ^ - ^ ^ c ^ / ^ 

Static level o£ completed wwlf - ' ^ x t . 

.Jepth of pump setting Pump installed by / ^ • / ? fJ.^^J^^y*''^J->^ ( ^ ^ 

WELL LOG SKETCH SHOWING LOCATION 

Formaaons 
Sandstone, shale, limestone.. 

gravel and clay 
Fronr- To Locate ia reference to numbered 

State Highways, St. Intersections, County roads, etc 

r-^^cr 0 Feec . 

fj^i ĉ ;L̂ -.̂ :.'T̂ :̂̂ .̂  

-Ft:: N. 

j . - s ; _ - ; 

fCc^-^^ , . / - c ^ ^ i -

' •'• ' 2 i y 

7J 

7 7 

J i 

w. 
: ^ y^h^:'^ 

k 

See reverse aide torinstracnons 

)nlliag F tnq . . . . ^^^—^ ^ . . J^J j i Date.-. ' ^ 

Address fi./lJ..-p.<?:<JL/...e:.'j^..M^^ 
ry-TTrnrT 5^ 

Signed^ -:::-Z<.--^:::^^^^i.:^^ 



WELI^ LOG. AND DRILLING. R E E W T 

S t a f o f c O h i g "* 
D E F A R T M E N T ' O F ' NAJrORAd- miimUHCK.VU^ 

Division o£ Water 
Colmnbus. Ohio X? 129071 

g/?tinty --^ontgQger^' Township Z S3i '.son 
Section of Township 

.or Lot Number 

O w n e r - ^ i ^ b e r t j • ^ * ^ * ^ ^ ^ ^ W J^ddress f->-n>i' P-ns."? ATP, 

L o c a t i a n o f p.-«>.»rTy«r>-^H >~^ g ^ i r ^ ^ ~-?-rW " ' r i - ^ ^3«r?- ^ ^ rar , -m~r, JTro 7 0 7 n f IriT my ^ r ^ e ^ 

CONSTRUCTION DETAILS PUMPING TEST 

Casing diameter 

Type of screen 

Type of pump 

hY .Length of casing h,7 Tt,, 

Xength of screen. 

Capacity of pump. 

Depth of pump settins 

Pumping rate. 

Drawdown___ 

.GJ .M. Duration of test 

Developed capacity 

Static level—depth to water-

Pump installed by 

28 

WELL LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To Locate in reference to numbered 

State Highways, St. Intersecuons, County roads, etc. 

Dry Grarel 

Grare l i Vfa-car 

0 Feet 

30 " 

22. Ft. 

li? •' 

031 
/ - } 3 

w. 

a 
V. 

< 

1 
1 

o 

• 

V -<ii 

1 

J 

.-.sman i r e . 

See reverse side far .-.structians 

Drilling ^'^ra.-'raasatm-Yf^itBnHiag' Oate- A.nrll 29 19 ~u 

Address- niiLTrOi'Tr^Hio S i s n e d J ^ - ^ 
- ^ y 

^ ^ U ^ : : : ^ ^ ^ 



PLEASE- USE PENCn: 
OR TYPEWRITER 
DO NOT USE INK. 

WEi • LOC AND DRILUNG REP'^'.T 
Seats of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 

1562 W. First Avenue 
Columbus 12. Ohio 

ORtCl 

:N? 3 0 0 5 ( 

./? ' 
r r ^ „ „ ^ ^yyult .LM'yt.u*^ TawvahxoJztsiahiissS^ Section of Township / ^ ^ ^ ^ t - ^ ^ ^ i ^ ^ 

Owner , ^ ^ ^ ^ ^ ^ ^ " ^ 'y/f C k ' ^ i ^ „ , H^ L^ A/err l U O^^/^M^ <̂  

Location of property. V ^ ^ / J T /t^/^r= /?<=/ D / f ^ / o ^ lO L ' ' Q 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

Casing diameter ry"? Xength of casing. i^' 
Type of screen J \ / ^ ^-^^ Length of screen 

Type of pump.. 

Capacity of pump. 

J . , r- JUL l^^f p U i : l L 
.^„.^-£. .±L 

IPumping Rate_2ii£ G.P.M. Duration of <•—*" / -z. h,-

D r a w d o w n ^ ^ H l f t n^r.. •T^>^ - ' '" - G •¥• 

Static level-depth to water 1.2. £ 

Quality (clear, cloudy, taste, odor). t ^ j L If A r ' 

/ Depth of pump setting S".^.. 

Date of comoIetion..._'!^.<lji^ ^ ^ - L ^ Pump installed by. • ^ x i ^ . , V / ^ / t * / ^T^g V 

WELL LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To Locate in reference to numbered 

State Highways, St. Intersections, County roads, e tc 

/ 

I W 
-r^ r 1^^ t^ a ~ '" 

0 Fee t 

/ - / 

Ca ' 

(a 3 

-Ft. 

IW. 

. (1 n 

^J 

: : • I I . J . I > ( . > 

A J i>r r ' ' n i * ^ - . , ,V Ct 

See - i v e r s e ^.Ci for . - . s t ruct :ans / -

Drill ing Firm 

.Address / 



Tar-STASTg-nSE P E N C I C 
O R T Y P E W R I T E S . 

WELL^'QCTAND DRILUNC REPORT 
"̂  StatK o £ OTritt '^* 

n-pTPA-RTMhiiu'i- O F - N A T X Z R A C R E S O t l R C E S 
Di-visioifc a£ W a t e ^ 

1S6Z W . F i r s t ; A 7 e s n » 
C o l s m b o s , . O h i o 4 3 2 . 1 2 . 

O w n e r i ^ 

ou 

:N'9 3680:: 
D O N O T U S E m s l 

• • - ^ ^ . ^ Addras : l ^ = . - 7 - - > y y -•̂ g '̂:" 

Loca t i an ox proper ty . 

C O N S T R U C T I O N D E T A I L S B A I L I N G OR P U M P I N G T E S T 

Casing diameter ^ ^ 

T y p e of screen 

T y p e of pump 

X e n g t h of c a s i n g . 

-Leng th ox sc reen . 

P u m p i n g P a y yg? Cr P TVf D u r a a o n of test 

Drawdown f /S ft. D a t e - . y < ^ « ' . Cy: . . 

S ta t i c level-depth to water 3 ST 

Capacity of pump. 

)epth of pump se t t ing . 

Date of comoietion 

Qua l i ty (jiX^i^/elotx&jt taste, odo r ) . 

W E L L L O G * 

f ormations 
Sandstone, shale, l imestone, 

gravel and clav 
F r o m To 

P u m p instal led b y . 

S K E T C H S H O W I N G L O C A T I O N 

Locate in reference to numbered 
Sta te Highways . St. Intersect ions. County roads, etc 

See reverse side :or ins t ruct ions 

Dril l ing F'rn . / ^ . ^ . . - ^ ^ x . . ^ . - - ^ ^ - . . ^ . ^ ^ Date ,:Aa^ zr_l_^ 
Address ';h2l^.,^^:^^jaA^^ Signed • ^ . <^/^^r:xf^ 

; r - 1 r t r** ' -> n T i , n T i 



' :~ ' WEJ ' LOG AND DRILLING. R K ^ R T '»«« ' 
State o£ Ohio -^-i; 

.MO. CARBON PAPER D E P A R T M E N T OF N A T U R A L RESOURCES - u^ . - ^ r o V r - r ^ " 4 ^ 5 5 5 
NECSSSARY- Division of Water ^ " - 4 Z Q T 2 7 ^ ^ 

SELF-TRANSCRIBING 65 S. Front S t , Rm. 815 Phone (614) 469-2646 
. ; / / , ,• A • Columbus, Ohio 43215 

CoTxnty-

Owner 

Locatian oz property. 

.Townaiup. £2£2x 

'^/-'/^/^.if.y ,^/7^^_..,^^t..^^7^»y^^<j lAddcess 

Sectioii ox Towsship ._^_ 

^ J ^ i<S'J. 

CONSTSTJCTION DETAILS BAILING OR PUMPING TEST 
(Speeifr OB* bv cxreUn^J 

CanJTTg diameter -^^' 

Type o£ acreen_^J—^^ 

Typo a£ pu£iip^_ /V/; V i 

JLength of casisg'__^![£__ 

Xengithox screen ^ 

Test Ratftsjff^. PT G>P.M. Duration of f>^f / V ^ 

Static lerel-depth to water. / / . ' 

Capacity of pump. Quality (clear, clondy, taste, odor) -^'^ICLA"^ 

)epth of pump setting:. 

Date ox comoIetLon. Puiuu installed by-

WELL LOG* S K E T C H SHOWING LOCATION 

Formations 
Sandstone^ siiale, limestone, 

gravel and clay 
From To Locate In reference to nnsbersd 

State Highways, St. latersectians, Connty roads, etc 

J^^zJ^J. 
^ - v yK-f-^. 

0 Feet J ' Ft. 

7̂  
/ ' 

/ 3 ' 

7 iTT̂ . -̂ ^̂ ^ c?.̂ . r ^ uJr "• ^i^-Jc^t \ 'A ' 
/ 

^ i ' 

r 
/ i 

Mu 
> " ^ ' 

•Ji9' 

L ^ - < i y rl-.'^.LdC-'m.e.^'.Cyu,-^!. - v ^ ^ 

^L^y . . ^/.. 
/ 

'^iJ(^ ? • / 

^JJyyJL ^ ^ ' 

V / 

v^ ^ 

w, 

y-s 

D n i n s g Firm MOOOY'S Qf DAYTON. (NC. 

Address -tJSS Inr i rmarv r^oad 
v<i»nMourq. Zhio aS347 
•513^S3-fca.l3 

Date 

Signed 

^ • ^ . < 

r ^n 
" -S 
/ K i ' O v . ^ 

. /9 
^ _ i ^ _ ^ . 

J 

7 , ^ 



^- f aTJo X S o rf 

•> •*" . _ 
(_30o 

f 
0 

^i,Lr,^i6<i-s 

CountyJ^^^^^O^!*^. . 

WELI. LOG. AND rmnrnMfr RETOFtT 
f 

.. . Stateo£.Ohxft 
D E S A R T M E H T C r O F - N A T U R A L . R E S O U R C E S 

•'•• ••' b m s i o i r o£ W a t e r 
Columbus. Ohio 

Secnon of Township 

oxxci 

a 
•N9 UiOTO 

/ / i e c n o n o t L OWT 
Tiiifmm^hi-̂  ArTf.y y\ / :2.y^^ , , or Lot Number. 

Owner 

Locat ian of property. 

Ajidresa ^ ^ / / l ^ { ^ y - ^ ^ ' / ^ ^ > ? t ^ > ^ 

C O N S T R U C T I O N D E T A I L S P U M P I N G T E S T 

p'-KJwg diameter 

T y p e of s c r e e n -

T y p e of p u m p — 

_ _ _ L « n g t h of " « " " ; •^ -3 , Pumping r a t e . X ^ t i A r ^ G J ' J l . Durat ion of t es t . ^ 

-Length ox screen. D r a w d o w n _ j C . 

Capacity of pump 

Dep th of p n ^ p set t ing 

Developed capaci ty 

Static level-^—depth 

Pump installed by 

.ft. Date_.^L=^JLrLi3!^ 

Static level-^—depth to water '. :: .2.«£_. 

,.rftj«-\ 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

r< orziacions 
Sandstone, shale, l u n e n a n e , 

a ravel and clay 
From--" \ '•- T o ^ •'-.' 

Locate in reference to numoered 
State Highways , S c Intersections. County roads , e t c 

0 Fe«c . i l — P t . 

r U t . a f ^ C ' - - • -

- :--^. ^ i:j > i 
1 , -

6 ' / " S " ^ ' . 

i.w. 

' - . ' - • J J 

I . . I ". ,. J-.-.e -.. . - •/ 

:z2.:"c:£Z.- j.nXUTA.-i ^D T'/ij:-i7HAqzc 
•tsisW 10 czo'.ZTftG I 

oinO .JL'C.Tii'JoO 

<C i d U^ / * ' J^ 

Q-^ , A ^ ^ ^ . I J 
'J .> 

See reverse tide tor instructions 

DriUing Ft 

Address 'bi.jiAjL.L 

Date ^ ^ , J L J : y ? I A T - ^ 



' (SooT(. i< io) 

C o u n c y l 2 2 k 3 r i 4 ^ 

Owner 

Location of property^ 

WELL LOG AND DRILLING. REPORT OBtCl 

State on Ohio- . ^ -'. 
DEPARTMENT: OF-NAXURAHRESOURCES: " "-.̂ 'ŷ '̂ -

Division of Water " • - J ^ Q 1 Q C r - o - i ' 
Columbus. Ohio ^ ' - L o O O ^ J L 

Section of Tqwnship ; ^ 
o r L o t NTnT-ni^r- ^__ 

Address 

T/^^ //G ^.r^^Vf^iJVTvy:. iUJnA 

CONSTRUCTION DETAILS 'PUMPING TEST 

Casmg diameterw......(LUL 

T y p e of <P-ri.>w ^ / f r » ^ . ^ ( ^ < ^ I . e n g r h 

Type of pump. 

Length of casin zJJ± 
ox screen-

^ 

^U^ 

Capacity of pump .. A J . • 0 . J2 .—LZILLLIJ -LIL 

Depth of pump setting- £^4 

P u m p m g rrtrm rf" U 

D rawdown___wL—__1 

.GJ>3C. Duraaon of test_J^l__ 

ft. n»;> ^ ~ / ^ S " ^ 

Developed capacity h^^ OtF'./ofc 
Static level—depth to 

Pumo installed 

Bth tOy»»atec._."biJl-_Z 

by lU^'UJ'U.^/^Laai±<.. 

WELL LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone, shale, limestone, 

gravel and clay 

Locate in reference to numbered 
State Highways. 'Sc Intersections, County roads, eti 

N. 

j ( 

w. 
^ < 

lyOUM> 

d 
:;:.-.a 

C 

/ ' iice reverse sice :or i.-rstructions 

'^dUdi^idyL IJ J l (I 
Drilling ?\x:r\...jiy.\..y^-r:....U:yy.t^ 

Date. EZ/^^O • ^ 

-r—7 

iiiiinc V. U A 



pg-g-Agfg TJSE PENCH, 
OR TYPEWRITER 
DO NOT USE INK. 

r y ^ County W^.rir' 'A/.^; /> 

WEU- LOC AND DRILUNC REPORT 
Stater o£; Ohia: 

D E P A R T M E N T OF" NATURAL. RESOURCES-
Diviston: of W a t e r 

1552 W. Firs t Avenue 
Coinntbna 12, Ohio 

L L T o w n s b i p % l j j L L L j l 2 : : : J . 

oRic : 

I f9 278 5-4:0 

.Address b j 

.Secaon of Township /s-

Location of p roper ty .^ T ' ' ^ )^ Q " -T.- ^ f g > ,̂ 7 ^ ' ^ ' ^ 

^ 

X T 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

Casing diameter — Xength of casing-J-s-C-

Type of screen. Xength of screen. 

Type of pump-

Capacity of pump.. 

Depth of pump setting... 

Date of comoietion 

Pumping Rate-J lQ. I 
tStatic level-depth to water. 

G.P.M. Duration oj test. ±r. 
.ft. Date 

Quality (clear, cloudy, taste, odor). 

Pump installed by. 

W E L L LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone snale. limestone. 

gravel and clav 
Locate in reference to numbered 

State Highways, St. Intersections, County roads, e tc 

N. 

- ' ^1 

side for liistructions 

Drilling Finn C L J I Y P t ^ . l ^ g l s Q j ^ j 

W e l l CONTWCOR 
Address ._ 45v;-.5r-3fXI€"&ft: 

Date 

Signed 
On \ ' ^̂ Xwj \ 

-i'lTuN 3. QHin 
-.i/Vs^. 



County ._ l^ t£SSi 

WELL LOG AND DRILLING REPORT 

State of Ohio 
DEPARTMENTTOF NATURAL. RESOURCES 

Division of Water 
Columbus, Ohio 

OBlCt 

>i \ y 

N? 1290S8 

T o w n s h i o — ^ S S ^ S L 
Section of TownshiD,. . . 

.or Lot M-.,...»>f •.loi-thr^.errg 

Owner Hoberr; r-h' 3iirke -Address 330(f Stisszstah Ivenxie Dayton L, Ohia 

Location of pmip^,-.^ .'̂ tT âTTT âh 4viawr.a ^Trrr^Vrr^rfq^P^ Day^ffrr I., 0>-»'i 

CONSTRUCTION DETAILS PUMPING TEST 

ZaaiB.^ diameter —ix_^fL_—Length of casing 37 * 

Type of screen . Length of screen 

Type of pump ; 

Capacity of pump. 

Depth of pump setting. 

'Bixmoiag rate-

Drawrfown__L. 

.GJ>.M. Duration of test-

ft. Date 

Developed capacity 

Static level—depth to water-

Pump installed, by 

WELL LOG SKETCH SHOWING LOCATION 

Formations-
Sandstone, shale, limestone, 

gravel and clay 
: :Froin- To Locate in reference to numbered 

State Highways, St. Intersections, County roads, et 

. o p s a i l 
Sand and Gracrel 
H o l d s r s - - . --. ) - . - • 
Sand ... :-- •. 
GXay 5ii± Grswel 
Sand and Gras 'e l , '.ra-ter. 

Di:: tas-c a t a r ra rox . 
ID'G.P.IL.- .: .*. 

0 Fee t 
2 

-12., --

,,.u,.... 
33- -• 

. 0 5 -. 

-2__Pt. 
12-

. l i t -
'33 
3S-
31 

N. 

; sv . 

Ot '•L S ^ 

- \ -

I 
I 

- I 

. I 

w. 

• J . - : o ." J l ' . 
i I 
I I 

OJI 
o C I w o A ^ 

See reverse side for ' .nstruct:ans 

Address "^^J.v ^"ne .VTen-̂ g ^xT^-.cr., Ohio. 

n:.r^ J^^e ID I9?a 

Signed^i:^^.*;^ ^ - ^ J y ^ 



WPLL^LOGZ-AND D B O L L I N G I R E E Q P T : - • J : . . - - O R I C X 

553 E . B r o a d St: . Cainmfaos 15, C!r«'o 

C o u n t y _ i ^ S ^ . ? ^ ^ 2 1 — 

n ^ ^ C l a r i s ! ! e l t a a 

Townsh ip . Harrison 
. Seetzos o f Townsii ip _ 

or L o t Nnmbet : r ! ^ ! ! . - ^ ^ ^ ^'ibnr 

-A.ddress g g X 2509 --Neva Arenae Dayton Ii. Ch" 

Location of prooerrr 2509 ?fera AvenoB It b locks c a s t o£ S t a t e 3otrte 25 3 blocks North of tha 
Great I-Siaiin. Riyer--

CONSTRUCTTON DETAILS PUMPING TEST 

Casing diameter ... 

Type of screen 

Type of pump 

Capacity of pump 

Jepth of pump set t ing 

X e n g t h of cas ing—2&_ 

. L e n g t h of screen 

Pumping r a t e . 

Drawdown-_z-

.G.P.M. Durat ion of t es t . 

ft. Date 

Developed capaci ty 

Stat ic level of completed welL 

Pump installed by 

..Cl.'.. 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Formations 
Sandstone, shale, l imestone, 

gravel and clay • 
From To . Locate in reference to numbered 

State Highways , St. Intersections, County roads, e t c 

l ' op J O i l ^ 
Clay 
Clay i Craysl 
^siL±y some C-rarel 

Dip -^ast ar approach 

i o n u '.T 

0 Feec 
h. 

l i t 
'20 
-*r-l. 

• I • -
.1 . . . . 

l i t " 
20 
30' 

-Ft . 

I -

W. 

I -

OJ 
(TP ; 

:ce-:\ 
a 

o 
c 
a - j - . . 

O 

N. 

25C9 

!feya* Arenue 
t^iorch 2 i d g 9 

• - - , - s . : - • 

See reverse side t o r ins t ruct ions 

'S.^^BJL HC111127133WORTH 
Drilling Firm.'̂ jp^ Vfeiz-Bniltny 

.Address 
3BS Qme Avenue - iVorta Riiza 

vs3.TTo:r;"au;.g -

.Date 

Signed 

n - C i 
r c f J S3> 

.^U-e?^^^^^-4=:^Sl„..... 



WELI^ LOG AND DRILLING REPORT .oaxcz: 

553 E . Broad SL. Columbus 15. Ohio 

c i i ^^MMf:^^ .^ J-.^.^-:^>-^-i-^«. ^!. '>°,i l^ '^ ^W'̂ ^SfeLy ,̂ 
Owner 

Locat ion ox property. . ^4 /> / / C^^A-Jr/^ cz.'^jL. -^yr.^-t->7^:^A:^^^_ 
' # -

C O N S T R U C T I O N D E T A I L S P U M P I N G T E S T 

Casing d iameter ._<» 

T y p e of screen 

Type of p u m p . 

Capacity of pump 

X e n g t h of casing. 

X e n g t h of screen. 

^£1 

Jep th of pump se t t ing 

Pumping r a t e . 

D u i i i i l f t ^ g t i 

. G J J i L D u r a a o n of tes t 1: 

ft. Da te 1 

Developed capaci ty 

Static level of completed welL 

Pump installed b y ! 

- f t . 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Format ions t ' - -
Sandstone, shale, .limestone,. . - j .T F r o m . . . 

gravel a n d c l a y ^ 

I 

To Locate in reference to numbered 
I State Highways , St. In tersect ions , County roads, e t c 

T\ 

^ i i i ^ ^ ; 

v. 

See reverse'side fo r mstmct ions 

Dr i l l i ng Fi 
E A U L H O L L A ^ r O S v T O R T H 

Address - ^ * OTTC Avenue • l̂o.-:.n RMg*. 
OAT ro.N. OC.'O 

Date 

SIgnedC 



WELL. LOG AND DRILLING. R E P ^ T 

^ S t a f o f c O h i f t . 

Dtvisioic of W a t e c 

OKlCt 

Columbus , Ohio - " • L ' * b d X 9 

Section of Townsiiip 
C o u n t y — H a n t s a n e r ? : Township H^rir/'-.TfTg ar L o t N u m b e r _aiflC^»SCiriS2 

Owner Ju«Ja5i?.C_5--.3jS;siC»aL__ _J .Address 7 ^ ^ ^ Hnnidfl -^VTOCT-JazbgrL.!'., O h i n , 

Locat ion of p^^p->— ^^^fi On- iHa A.TT»nnw rTTmrfehyiHgin ) Da'̂ rfenrr 1'̂  OFrin 

C O N S T R U C T I O N D E T A I L S P U M P I N G T E S T 

î  Casing diameter ._ 

Type of screen 

Type of pump 2 a n d . . p g g p 

Leng th of casmg L L 2 J 

L e n g t h of screen. 

Pumping r a t e . 

Til A\Miilrram 

.G.P.M. Durat ion of test-

ft. Date 

Capacity of pump. 

Depth of pump sett ing-

Developed capaci ty 

Stat ic level—depth to water-

Pump instal led by 

o« 

W E L L LOG S K E T C H S H O W I N G L O C A T I O N 

Forniations 
Sandstone, shale, l imestone, 

gravel and clav 
From To Locate in reference to numbered 

State Highways , St. Intersections, County roads, et 

9 
.23 
"35 

-GO s a z j . 
C l i y 
C l a y s n d Gra:Te] 
S a n d a n d G r a r a l j S i l t ' . . 
S a n d and- Grarrej 

DiD t e a t a t a p p r o x . 
l o ' G . P . H . - •• -•' -- -

0 Feet 
3 

.9 .r .. 
is::,:: 
35.:.™: 

N. 

07/ -» / . $. i y • • i L ^ ' ' 

w. 

Cf I V f 3 0 3 9 

D rilLm&aH;irm;i-Z23Sl>g3^;!^ND 

s. 
See reverse side for instructions 

n » r , A n g n s t 2i i , 1 9 ^ 5 

.Address 
Da-j-:cn 11, Ohio 

' ^ ^ - ^ . 
i i g n e d ^ : . ^ ^ ' ^ " ^ f e ^ ^ ^ i t g g ; . . ^ ^ : ^ ^ ^ 



. < ^ ' . . ' ^ . ' l W^U- LOG AND' DRILLING REPO-T" 

553 E . Broad St., Columbus 15, O t ' o ^ ^ ^ 

.*•* O N X Q X B 

County ifeTitgcin°i5?: 

Owner _ » £ j L _ » . £ i = = 5 = i . 

Townsh ip . I^trr isaa 
Section of T o w n s h i p ^ • ;• - ' .J^^ . 

. or Lot Nr.trT,n>,- - g r y ^^ar&.:Ta.t 

A>4/4,->«̂  l 5 / V Oca Avenne...Daytaa It, Oh±o 

Location of property k 31ocis l a s t of U'.S.Sta.ta Houta 25> tforth edge o£ Daytaa^O* Along thg ' 

CONSTRUCTION DETAILS PUMPING TEST 

Casing diameter JX^tL. 

Type of screen 

Type of pump 

Capacity of pump 

X e n g t h of c a s i n g - _ l S l . 

X e n g t h of screen-

. ;epth of pump se t t ing 

Pumping r a t e . 

D r a w d o w n _ _ 

.G.P.M. Dura t ion of t e s t . 

ft. Date 

Developed capaci ty 

Stat ic level of completed welL 

Pump installed b y 

JLfl. .ft. 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Formations-
Sandstone, shale; limestone, 

gravel and .c lay 
From- To Locate in reference to numbered 

State Highways,"St. Intersect ions, County roads , e t c 

^ F t i 
38 

l o p s o i l . • . . 
Grscrel £i Sand 

I 0 F e e r 
! 2 

' 5 " " *•* * J . I . . 

N. 

->^-^^^^,a>:.\'.::-: sue.:*-:. 

- 1 

- I 
. I 

-z-y.'i 

W. 

cr ' 
• 0 1 . 
• 
03 
f f 
U 

o 

o 

(N3 

'••i»*ryi^!?t?fL'~.<i*^ 
- . - . :^w.ir -̂  . * •* 
...T'lMi i»M< I I >' I • ] .—. W A ^ ' . ' . — ' - ^ ~ . * < \ / . . - — . 

.•--. , . - - •A . i . ' ' ' - . * . ; ^ — -

'..qV/^/l^-Y ' ^ , » - ^ 

7 ; j j T ^ 
Ome .-iTentis ^ 

(nor th -'.idgs) J v 
• Daytcn k, Ohio O 

-V>/4/vr// ?/-i/t<./^ 

.ijx:r\.7._ 

::^pr» 

See reverse side tor '.nst—icrions 

. ' i^p J5L 1 2 £ j . 
_ ELASn HOLIlA^rDS^ORTH 

~ 2S3S «in« Avaaue • .Nortn RUta _ _ ^ / ? ' ^ ^ (7(7^ (7 ^ ^ 

^B:trrarr,-^aia-; - ^H-^e£^,^^^yJja«r^<^^^:^r'<^^ 
Address 



^ 

WELE^LOG-AND DRILLING. REPORT 

S t a t e o f O h i o 
T^PTgAgTMgNT^OF'N'A'TTrg-At. R E S O U R C E S 

. ^ r : r -T ; r ;2Div i s io i r -o f 'Wate r •^* 
Columbus. Ohio 

oatcz: 

V 

;N;9 109453 

Cntiw«-y MontgOEery Township-

Owner •^^•"i"? ^7 '̂̂ ?.MiTr •'̂ T"'ir;r 

snn 
Section of Township _ _ j ^ 

. or Lot Number ?!or-rh'J^-!/^-a 

A.ddress ^•^^^ QT-Q .^vp^t.a Darr^^p >.̂  n^-;^ 

Location of proper ty JatTtl ';/' »ns w 321 
' - -iny^}r '-'grtV' ^T- -^U^ g^p^.^ \rj-_p{ :3.;...^.,._ 

C O N S T R U C T I O N D E T A I L S . P U M P I N G T E S T 

Casing diameter 

T y p e of screen-. 

1 , ^ 1 X e n g t h of ' • ^""C r ' l 

.Length of screen. 

Type of pump.. 

Capacity of pump 

Depth of pump set t ing 

Pumping r a t e . 

Drawdown___ 

.QJ^Jl l . Duration of test : 

ft. Date 

Developed capacity — _ _ - . > _ ^ 

Static l e v e l - ^ e p t h to water__rs?L 

Pump installed by" 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Formanons 
Sandstone, shale; l imestone, 

gravel and clay 
Frotn To 

. Locate in reference to numbered 
State Highways . St. Intersect ions. County roads, etc. 

TOD Sa i J . 
C l i y 
Clay, sone GraT-gl 
Ssnd and C-raval, Wazar 

Di:; -tas-c 3.Z a::cr=:c. 10 G. ?.::. 

.:;^ 

0 Fee t 
1 f,.--- . 

•! iiO" ':.•• 

i 52- • -• 

1 
1 

• j - « 

— to 

1 

I , 

i tO" 
-52-
'511 

- F t . i 
: . 1 

1 1 

1 

yy „ 3 T C ' . : : r 

"T—-jZ J .to u ̂ .".z^*. . i*»*:T3r"i'T— ir:. 
: ; : t ..a-: 

. . - - . , - 1 , . / • 

T 

N. 

^rripTTT • ^ T - ^ p r " 

OIH. J-TETIZ. 

. I I 

W. 

' ' • 5 - r ' : s3tT J T : • : : i 

Z.s.Zi'.^'ZCic.S.^ — , . " J T A / I "^C T J I Z I ' T ) 
I , I 

•i-^z'J :o noraiyiCC 

. > i . . W b M V . . . . . . . 1 . , . ^ 

:jsiS-C2SA2 'JIALII 7JI7Z^ 

.i aoi.*:2CC i J . -'f-.r.i 

• — ^ . j . 

See reverse side tor instructions 

„ . ^. EAKC HOT.T, A TD3W0RTH 
Drilling F i m u -

WemOfHUmq 
.Address ;33« Qme Av«nue • North Rl4o 

OAtTONVoSIo ' 

Date . J i j J J j . J J L 

Signed & < ^ . . 2 ^ S ^ k i J < L ^ ^ . . 

:y n 



MO CARBON PAPER. 
NECESSARY— 

SEEi'-TRANSCRIB ING 

WEI^ LOG AND DRILLING REI^RT 
S t a t e of Ohio 

D E P A R T M E N T O F N A T U R A L R E S O U R C E S 
Di-vtsion of W a t e r 

65 S. F r o n t St.. R m . 315 P h o n s (614) 469-2646 
Columbus . Ohio 43Z15 

b v 
Ho: 398215" 

County.^^a2X.^^jU^^«g3t<{Vtr/^. T o w n s h i p , 4 ^ A A , e , ^ 

Owner <2 
-^ , ^ . . n / A ^ • . 

.Sect ion ox Towss ix io . 

J/rW/(\^i\/4e^r' A d d r e s s ^ ^ < 3 / ^ * : > i 2 2 l , c ^ , ^ 8 ^ ^ - . 

Locat ion of property.-^^-V*^ ' ^ ^T>t^Zc .^Ja - ^ f ^ - ^ » w ^ . 7 ^ , d y c A ^ J I i ^ / ^ } - ' 

C O N S T R U C T I O N D E T A I L S 
u i . 

BAILING OR PUMPING TEST 
(Specxir oae b r -"•'•''"if} 

"basing d iamete r - u j ^ L e n g t h of cas ing-_«^Z-

Jy p e of •!fT.i...w T./.rtjrb ox s c r e e n ^ _ _ _ _ 

Type of p " ^ 7 

T e s t Rate ^ ^ -

D rawdowiLjML±^_ 

.G.P .M. Dura t i on of tes t -

S t a t i c level-deoth to -water. 

ft. Pirr - ^ i ^ T ^ T 
J u 

•apacity of p u m p . Q u a i i t ^ ^ ^ ^ ^ c i o u d y , t as te , o d o r ) . 

«pth of pump s e t t i n g . 

)ate of comoiet ion P u m p instal led b y g<^7^/-ru&<. 

W E L L L O G * S K E T C H S H O W I N G L O C A T I O N 

Format ions 
Sandstone, shale, l imestone, 

gravel and clay 
F r o m To Locate i n re fe rence to numbered 

S ta t e Highways , S t . In t e r sec t ions , Coun ty roads , e t c 

-d-^^rrf-,-vL. 

/ - ^ y . " 

. . - * - ^ 

Dni lLa? r i n r x 

Address 

- ^ Date Ji^ ^ f / 

^ 
; i g n c d / f ^ ^ - - . ^c ^ / ^ y ^ f 

~Lf a G O i t i o n a i j n a c e :a . l e e a t i a to c a n z a i e c e - v e i l l a e . u s e ae^cc c c n s e c i r r v e -•jrmhi^-^ori :3T-=rT 
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